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SONNTAG 
IMPACT MACHINE 
FOR METALS 


E-23-41T for impact testing metallic 
materials, this new heavy duty impact ma- 
chine has six possible ranges—25 and 
and 120 ft. and 100 and 240 ft. Ib. 
Open front construction permits safe and 
€asy insertion specimens and the unique 
design the striking edge allows rapid inter- 
for Izod, Charpy tension testing. 
release and brake control for 
eed safety operation. 
are deeply etched chromium 
dials and different colors cor- 
the machine. 


The machine converted from 
testing Specimens testing structural 
patts and Simple for testing die 
specimens for which the 
machine has sensitivity. 

Descriptive 213 upon 
request. The Baldwin 
Eddystone Division, Philadelphia 42, 
Philadelphia, New York, 
Boston, St. Louis, Washington, Chicago, 
San Francisco, Cleveland, 
Norfolk, Birmingham. 
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“Mr. Service Corning Glass 


see 


BACK FROM THE WARS and back the job are most the Corning Field 
search and Service men. Right now they are undergoing here 
the factory brushing-up all the new developments while they were away. 
Soon, however, they will out the road—calling users 
and Laboratory Glassware. 


These men are direct factory representatives. They come serve—not sell. 
bring you news recent improvements, new discoveries, new methods. 
obtain from you your opinion recent developments and how Corning can make 
them still better. 


Each man trained technician. speaks your language. understands your 
problems. His work combines both Field Service and Field Research. calls 
you your laboratory determine how Corning can serve you better. And, 
equally important, gain new ideas, new suggestions from you. For from these 
first hand contacts our field representatives has come the inspiration—the 
much Corning Research Glass—research that has constantly improved 
laboratory glassware and laboratory technique. 


The card the Corning field contact man card cooperation. Any time you 
spend with him will, know, mutual benefit. 


Pyrex registered trademark and indicates manufacture 


CORNING GLASS WORKS, CORNING, NEW YORK 


FOR ALL-AROUND USE...YEAR 'ROUND ECONOMY 


brand LABORATORY 
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CABLE ADDRESS—TESTING 


December 1946 


1947 Committee Week and Spring Meeting, Philadelphia, 


Feb. 


Symposium Paints and Paint Materials Featured; 


SYMPOSIUM 


Paints and Paint Materials 
the technical feature the 1947 
Spring Meeting held Phila- 
delphia the Benjamin Franklin 
Hotel Tuesday, Feb. 25. 
Wednesday, Feb. 26, appropriate 
exercises will held connection 
with the formal dedication the 
Headquarters Building. 
Both these events are scheduled 
during A.S.T.M. Committee Week 
which will extend from Monday, 
Feb. 24, through Friday, Feb. 28, in- 
clusive. During this week there 
will large number meetings 
A.S.T.M. Technical Committees. 
While complete schedule the 
meetings will sent the members 
late January, the meanwhile 
most the technical committees 
convening will also post their mem- 
bers their respective schedules. 


PHILADELPHIA—A AND 
INDUSTRIAL CENTER 
correct say that history 
“made’’ then certainly Philadel- 
phia and its citizens have 
considerable amount 
Much this has had with the 


Looking West Philadelphia’s 
Parkway toward the Art Museum. 


rlesy Philadelphia Convention Bureau 
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Dedicated 


establishment our but 
history along other than national 
lines has also been made the 
many civic and industrial leaders 
later years, and the city and its im- 
mediate area have contributed im- 
measurably industrial progress. 
the sphere testing machines 
alone two the 
producers are located the city 
and have been for great many 
years, and third leading company 
longer located Philadelphia 
was established the city for many 
decades. 

Some facts about the city are 
noted elsewhere this BULLETIN. 

Because its industrial activity 
Philadelphia considered excel- 
lent location for technical meetings, 
and although national meetings 
have been held here 
since the March, 1935, meeting 
which coincidence also was 
featured symposium paints, 
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Headquarters Building 


several annual meetings were held 
the interim nearby City. 


Since the 1935 Symposium 
Paints there have been large num- 
ber other technical papers and re- 
ports presented protective and 
decorative coatings Society meet- 
ings, and there was notable sym- 
posium the 1943 Buffalo meeting, 
particularly covering wartime appli- 
cations stressing protective conceal- 
ment paints, luminous paints, emul- 
sion products and the like. While 
these papers and technical reports 
have pointed out many the more 
important advances made 
industry and methods improving 
well evaluating paints and 
paint materials, was felt the time 
was ripe for another comprehensive 
series papers. Consequently 
Committee D-1 Paint, 
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Vernish, Lacqner and Related Prod- 
ucts has accepted the task plan- 
ning the symposium, soliciting the 
papers and taking care the many 
other details involved. Cooperating 
with the Committee Papers 
Committee the Philadelphia Dis- 
trict which will act hosts during 
the Spring Meeting. Dr. 
Pearce, Consultant Organic Coat- 
ings, Philadelphia, serving the 
Philadelphia District representative 
the Symposium Committee, and 
since also Chairman Com- 
mittee D-1 this effects close tie-up. 
Carlton Rose, Member the 
A.S.T.M. Board Directors, and 
Committee D-1 Secretary, Chair- 
man the Symposium Committee, 
the personnel which consists 
the following: 


Carlton Rose (Chairman), National 
Lead Co. 

Blackmore, Interchemical Corp. 

Hipkins, Bell Telephone Labs., 

ne. 

Melsheimer, United Color Pig- 
ment Dept., Caleo Chem. Div., Am. 

Pearce, Consultant Organic 
Coatings 


M Van Loo, The Sherw in-Williams Co. 


Symposium Plans: 


order get consensus the 
most important 
might covered the symposium 
the committee distributed ques- 
tionnaire rather widely asking for 
the viewpoints many authorities 
the field, both producers and con- 
sumers. Based the returns and 
its own deliberations and discussion, 
the committee plans have the 
symposium three parts: Sta- 
tistical—this would involve general 
discussion the application sta- 
tistical analysis and quality control 
methods, with other discussions 
covering specific 
paint testing; (2) Physical Proper- 
ties Films—in this part the 
symposium there will papers 
covering industrial, automotive and 
appliance, container and marine 
finishes, house paints 
products; Evaluating Paint Ma- 
terials—this part the symposium, 
planned, will involve such top- 
viscosity test, evaluation 
drying oils, measuring surface area 
pigments, and related problems. 
There will further detailed an- 
nouncement the symposium the 
January BULLETIN and each mem- 


ber will receive additional informa- 
tion direct mail but all those in- 
terested are urged plan now for 
attending the two sessions which 
the symposium papers and discus- 
sion will presented. 
sions are slated for the morning and 
afternoon Tuesday Feb. 25, the 
ballroom the Benjamin Franklin 
Hotel. 

not planned have the 
papers available distribution 
advance the meeting but some 
the material will distributed 
the time the symposium those 
Those invited sub- 
mit discussion will, course, 
furnished with copies the respec- 
tive portions with which they are 
concerned. 


WEEK 

Varying 
whether not technical Commit- 
tee will participate A.S.T.M. 
Committee Week but this year 
more than the usual number 
technical groups are 
meet Philadelphia. Consequently 
expected there will excess 
150 meetings, and effort will 
made schedule them such way 
keep conflicts overlapping 
membership minimum. 

One the reasons why number 
technical committees which here- 
tofore have not participated Com- 
mittee Week are doing 1947 
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Washington’s Headquarters Valley Forge. 


the desire the part the Board 
Directors have many mem- 
bers possible visit the 
quarters building dedicated 
officially Feb. 26. 

ings the respective committees 
which each group sends its own 
members, master schedule meet- 
ings will mailed each member 
and committee the 
Society about January 24. 


RESERVATIONS 


The Benjamin Franklin Hotel 
the official headquarters hotel for the 
Spring Meeting and Committee 
Week, and its has 
agreed set aside large block 
sleeping rooms. However, ex- 
pected the hotel cannot take care 
all the large number members 
anticipated, and consequently seven 
other hotels are cooperating includ- 
ing the Bellevue-Stratford, 
phia, Sylvania, St. James, Essex, 
Warwick and Sheraton, these hotels 
being located relatively 
the Franklin. Some 
members have other favorite hotels 
they use while Philadelphia and 
reservations can made directly 
with them. Members who wish 
write early for accommodations can 
but there will sent each 
member early January hotel 
reservation form which can return 
giving his requirements. 
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PHILADELPHIA 


History and Something About Its 
Industry 


Philadelphia was laid cut July 1682. 
William Penn selected the name for his 
new town because certain passages 
the Book Revelation which refer 
Philadelphia Asia Minor City 
Brotherly Love. While there was fixed 
settlement before Penn arrived, the Dutch 
and Swedes had visited the site before 
1650. years, that is, 1760, the 
population was 18,000. Shortly 
after Philadelphia was founded, German- 
town immigrants from 
Germany. 1690 the first paper mill 
tenhouse (John Rittenhouse, 
Treasurer, and many hundreds the 
other Rittenhouses this country trace 
their lineage back William). 
Bradford here published the first news- 


Andrew 


paper the Middle Colonies beginning 
1719. The American Philosophical Society 
was established 1743, and 1753 the 
world-famous Liberty Bell was hung the 
State House which was built 1735. 
When the bell was tested arrival (not 
test) and was re-cast, 
being used numerous 
notify the populace important civic 
events and gatherings, and, course, the 
highlight its use came when 1776, 
the Independence was 
announced; the bell cracked again 1835. 


Industry 


Philadelphia has enviable reputation 
industrial city both with respect 
the quantity and the quality its prod- 
ucts. Its leading industries are textiles 
and metals. 1940 the value its metal 
and metal products was close $400,000,- 
000, with textiles about $335,000,000; food 
and kindred products was about $260,000,- 
000. During the war time there was 
tremendous output 
plants arms and equipment essential 
the war effort. Frankford Arsenal 
and key plants there was unceasing and 
early production arms and ammunition 
all kinds, heavy guns, trans- 
port and war vessels, and all the equipment 
pertaining thereto. show that 
for Philadelphia County alone, which 
would exclude hundreds establishments 
nearby communities, there are over 5300 
companies, employing well over 300,000 
people. 


Education 


While the University Pennsylvania, 
organized the Charity School 1740, 
becoming the University 1779, the 
city’s oldest and largest college, Temple 
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Independence 
Hall 


University, founded 1884, Jefferson 
Medical College, and numerous 
smaller schools attract thousands stu- 
dents annually. 


Points Interest 


describe even few the large 
number points interest the city 
beyond the scope and reason this 
The area from Ninth Street the 
ware bordering Market, Chestnut and 
Walnut Streets, alone would merit days 
sightseeing and study. Ninth and 
Chestnut where the 
quarters Hotel, the Benjamin Franklin, 
located, was early days the Continental 
Hotel. Here Reade wrote 
Close the Walnut Street Theater, the 
oldest theater building still standing 
America dating from 1808. The elder 
Booth, Bernhardt, Drew, 
played here. Further south Ninth 
Pine the Pennsylvania Hospital, the first 
hospital this country. Washington 
Square, now beautifully landscaped spot, 
was the burial ground for hundreds 
Revolutionary soldiers and 
number fever victims. Adjoin- 
ing the home America’s oldest maga- 
zine, The Saturday Evening Post, which 
traved back the Pennsylvania Gazette 
founded Franklin 1728. Here, too, 
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the Philadelphia Saving Fund Society, 
America’s oldest savings bank. 

But probably most visited all Phila- 
delphia’s and other 
Independence Hall, 
shrine. wonder how many Philadel- 
phians even know that the Independence 
Square are antique gas lamps, one for 


each signer the Declaration Independ- 


ence, and that there are red oaks, each 
symbol one the original Colonies, 
each tree being nourished soil from the 
State each tree represents. Congress Hall 
which adjoins was used the Federal 
Congress when Philadelphis was the 
tal the nation, 

Other points interest Philadelphia 
include the Franklin Institute with its 
museum, planetarium, and many scientific 
and industrial exhibits, and the Academy 
Natural which has splendid 
(If one 
gets either these places, just 
few steps Headquarters.) 

There are dozens other homes 


exhibits animal and plant 


and buildings and sites which would repay 
visits and study anyone interested. 
For those who desire, relatively new 
booklet has been published the Phila- 
delphia Transportation Company entitled 
“Philadelphia ‘Green Countrie Towne’ and 
Modern copy which can 
obtained writing the PTC, 1405 
Locust Street, Philadelphia 
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Fiftieth Annual Meeting, Atlantic City, June 20, 1947 
General Theme “Fifty Years Progress and the Outlook for the 


indeed quite coinci- 
dence that after lapse several 
years return home week”’ 
Chalfonte-Haddon Hall 
feature the Fiftieth Annual Meeting 
the Society. many the 
newer members this will their 
meeting held Chalfonte-Haddon 
Hall, which hotel has just received 
United States Army with which 
has served since the beginning 
the war base hospital. The 
“old timers” will pleased see 
the old charm former years re- 
stored every detail, for the man- 
agement the hotel has gone 
great length see that every table, 
chair, and even each ash tray re- 
turned its former familiar spot. 


TECHNICAL PROGRAM 


The Fiftieth Annual Meeting will 
follow the general theme Fifty 
Years Progress and the Outlook 
for the Future, and planned 
devote least one technical ses- 


sion this subject. Many the 


technical sessions will feature sym- 
posiums, as, for example, those 
soils, water-formed deposits, rub- 
ber, and fatigue. addition, the 
ever increasing number individual 
technical papers expected round 
out another interesting and instruc- 
tive technical meeting. again 
planned concentrate the presenta- 
tion committee reports few 
sessions, which provides some time 
for the presentation and discussion 
technical papers. 

While the committee appointed 
the Board Directors select 
the Marburg Lecturer has not 
yet made its final selection, 
speak subject which will fit 
the general theme the 
Annual Meeting. 

Final announcement concerning 
the program will made later, 
since there are always number 
details coordinated. has 
been the normal practice, many 
the papers and numerous committee 
reports will preprinted and dis- 
tributed advance. (Members 
should keep mind also that under 
the new publication policy ef- 


fort made distribute papers and 
other material intervals through- 
out the year and not all the ma- 
terial concentrated prior the 
annual 


ACCOMMODATIONS 


The fixing the dates, June 
20, week earlier than our usual 
annual meeting date, was done 
take advantage week rela- 
tively free other meetings 
Atlantic City, that could 
assured the maximum number 
sleeping rooms. The attendance 
annual meetings now surpasses 
the capacity Chalfonte-Haddon 
Hall necessary secure room 
commitments from neighboring ho- 
tels which has been done. All 
reservations will handled through 
Chalfonte-Haddon Hall—there will 
housing bureau. The usual 
with outline the program will 
sent all members early next 
year, but those who are planning 
spend the whole week the meeting 
may wish make their reservations 
now. 


Important New Actions Standards 


Non-Ferrous Metals, Clay Tile, Electrical Insulating Materials, Welding Electrodes, 
Aluminum and Magnesium, and Petroleum Tests 


through the 


Administrative Committee 
Standards the Society has recently 
approved quite number new 
and revised specifications and test 
methods. The accompanying table 
lists those which have been acted 
during the past few Weeks, the dates 
approval the respective items 
being indicated. will noted 
that the for these 
ments come from technical commit- 
tees covering rather wide range 
materials. 

effort made the article 


which follows give some idea 
the nature the new and revised 
tentatives. All these will in- 
cluded the 1946 Book Stand- 
ards, and and 
tests will available separate 
pamphlet form either before the big 
books are issued immediately 
thereafter. 


Non-Ferrous Metals and Alloys: 
The new Tentative Specification 
covering Fire-Refined Copper for 
Wrought Alloys 216) essentially 
replaces the 
wartime measure widely 
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used cover large variety 
applications. The types cop- 
per covered, largely the so-called 
Braden type from South America 
and the Morenci type from South- 
western United States, are consid- 
ered quite suitable for most applica- 
tions with the notable exception 
uses where electrical conductivity 
for very high purity material. 
The permissible noncopper elements 
the requirements chemical 
composition for fire-refined copper 
are such that the material not the 
best available conduct electricity. 

Two other important recommen- 
dations from Committee Non- 
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Ferrous Metals and Alloys involve 
new Tentative Specification for 
Soft Solder Metal 32) which 


replaces the 
and significant new Tentative 
for White Metal-Bearing Alloys 
known commercially 
metal) which also will replace the 
eurrent standard which has 
not been revised twenty years. 

The new Solder Specification em- 
bodies number improvements 
arrangement the 
corporates interesting new sys- 
tially will channel the grades into 
the more widely used commercial 
alloys. The new grade classifica- 
tion symbol uses numerals indi- 
the nominal percentage tin, 
indicating the general grading 
purity the solder, being the 
highest type, next line, and the 
grade having specified anti- 
mony content. Some grades 
tin lead, tin lead antimony, and 
silver lead alloys are covered. 

The new Babbitt Specifications 
metals including number newer 
lead-base alloys and others compris- 
ing some the more satisfactory 
compositions that formerly were 
covered emergency requirements 
for wartime use. 


Aluminum and Magnesium 


During the year Committee B-7 
Light Metals and Alloys, Cast 
and Wrought, covering largely alu- 
minum and magnesium 
alloys, has given its numerous 
specifications very exhaustive study, 
and addition the several ac- 
tions noted below there were many 
reported the Society’s Annual 
Meeting June. While general 
all the new and revised specifica- 
tions bring them currently line 
with commercial practice, some sig- 
nificant points are worth noting. 
The new tentative requirements for 
Aluminum-Base Alloys 
Form for Use Manufacturing 
Castings 179) essentially consoli- 
date and replace three former speci- 
58, 112, and 125). 
The same form and essentially the 
same wording are used the now 
obsolete specifications but some 
editorial changes have 
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Actions the A.S.T.M. Administrative Committee Standards, 
November, 1946 


New Tentatives 


per ifical ons for: 


Aluminum-Base Alloys Ingot Form 
for Use the Manufacture Cast 
ings 179 T), accepted Novem- 
ber 6. 

Fire-Refined ‘opper for Wrought Alloy 


White Metal Bearing Alloys 
T), accepted November 25. 

Structural Clay Facing Tile 212 
T), accepted November 23. 

Corrosion-Resisting Chromium 
Chromium-Nickel Steel Welding Elec- 
trodes 298 T), accepted 
November 23. 


Method of: 


Test for Normal Pentane and Benzene 
Insolubles Used Lubricating Oils 

Test for Sulfur Lubricating Oils Con- 
taining Additives and Additive 
Concentrates Bomb Method 
894 T), accepted November 

Testing Insulating Oils 117 

accepted November 23. 


covered. 

The revisions the Sheet Speci- 
fications 209 and 90) correct 
certain errors made earlier drafts 
the and the case 
the magnesium material, Alloy 
AZ61X, which longer com- 
mercially available, being 
celled. 

The requirements for Aluminum 
for Use Iron and Steel Manu- 
facture 37) will now cover five 
grades material ranging from 
98+ per cent 
quirements are given 
sible copper, zinc, and magnesium, 
and the sum the total impuri- 
ties. The modified requirements 
for Aluminum-Base Alloys Sand 
Castings 26) not 
porate numerous changes chem- 
ical composition but also embody 
notes are added indicating particu- 
lar properties and characteristics 
these. 

Similarly, Specifications for 
Permanent Mold Aluminum Cast- 
ings 108) six new grades are in- 
cluded. 


been Some alloys are 


can- 


Petroleum Products and 
Lubricants: 


The two new methods covering 
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Testing Askarels 901 ac- 
cepted November 23. 


Revision Tentatives 


Specifications for: 


Aluminum and Aluminum-Alloy Sheet 
November 

T), accepted November 

Aluminum for Use Iron and Steel 
Manufacture (B 37 46 T), accepted 
November 6. 

Aluminum-Base Alloy Sand Castings 

Aluminum-Base Alloy Permanent Mold 
Castings 208 T), accepted 
November 

Soft Solder Metal (B 32 
cepted November 25 


accepted 


ac- 


Method of: 


Sampling and Testing Untreated Paper 
Used Electrical Insulation 202 
T), accepted November 23. 

Testing Fiber Used 
Electrical Insulation 619 T), 
accepted November 23. 


Determination Sulfur Lubri- 
cating Oils which Contain Additives 
and the Test for Normal Pentane 
and Benzene Insolubles Used Lu- 
Oils have been under con- 
for some time Commit- 
tee D-2, the sulfur method having 
been published for information 
the 1946 Report whereas the method 
pertaining used lubricating oils 
was issued Emergency Stand- 
ard (ES 42) 1944, having been 
withdrawn March this year. 

The new Sulfur Method 894 
intended for both new and used lu- 
bricating oils which have additives. 
The sample oxidized combus- 
tion bomb containing oxygen, 
under pressure. The sulfur, sul- 
fate the bomb washings, deter- 
mined 
sulfate. 

The new Methods 893 not only 
outline the procedures used but 
incorporate certain significant defi- 
nitions, for example, lubri- 
cating defined oil and 
suspended contaminating matter 
which circulates through 
cating oil system during operation 
and which can drawn from the 
oil system during immediately 
following period operation; 
does not include deposits 
system large contaminating par- 
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ticles which may have separated 
from the oil the There 
are definitions normal pentane 


benzene 
and other terms. The 


insolubles, 
oluble 
method outlined indicates that 
sample used lubricating oil 
mixed with n-pentane, and the mix- 
ture centrifuged. The oil solution 
decanted, and the precipitate 
washed with either 
benzene, required, 


n-pentane 
dried, and 
weighed. The inorganic insolubles 
are determined oxidizing the 
benzene insolubles with and 
fuming off the excess acids, 
igniting, and weighing the residue. 


Clay Facing Tile: 


These specifications devel- 
oped Committee C-15 Manu- 
factured Units cover 
important building unit 
use and are companion standard 
the specification for facing brick 
which process promulgation. 
The requirements cover two types 
and two grades tile. One (FTX), 
smooth face material where low 
absorption, easy cleaning, 
also where high degree mechan- 
ical perfection and close dimensions 
are desired. The second type (FTS) 
may smooth rough texture 
face and involves moderate absorp- 
tion, moderate variation dimen- 
sions and where minor defects 
finish are not objectionable. 

The two grades facing tile are 
the standard and heavy duty. 


hew 


an 


Electrical Insulating Materials: 


The revision the methods 


sampling untreated 
paper 202) involves the addi- 


paper. The method designed 
indicate the active acidity and 
alkalinity aqueous extracts 
electrical insulating papers. Such 
extracts are normally unbuffered 
and are readily atmos- 
cedure embodies features prevent 
errors from this cause. The method 
consists hot water extraction 
the specimen followed 
measurement the cooled extract 
solution atmosphere nitro- 


electrode system with 
equipment. 

revision the tests vul- 
canized fiber 619) are minor, in- 
volving the incorporation ref- 
eree test for conditioning case 
dispute. The new tentative meth- 
ods evaluating insulating oils will 
eventually existing 
method 17. They are based 
extensive work carried out Com- 
mittee D-9 where Subcommittee 
out considerable amount 
search, some involving 
series round-robin tests. 

The new methods testing aska- 


901-46 are essentially the 


same were published for informa- 
tion the 1943 and 1945 reports 
Committee D-9. 
sampling, determination 
various properties, such 
gravity, viscosity 


cover 


color, 


Stainless Welding Electrodes: 


Committee Filler Metal, 
these new specifications 
rosion-resistant chromium and chro- 
mium-nickel steel electrodes have 
been course promulgation since 
1940, when the 
first organized. 


subcommittee was 
rather complete 


draft was issued about year ago 
and has since been 
sidered and revised. arrange- 


ment the specifications and the 
general method handling the re- 
quirements are patterned after the 
existing standard iron and 
are-welding electrodes 233. The 
test requirements set minimum 
quality levels which will assure suit- 
ability the usual applications. 
guide the specifications ap- 
pended which intended aid 
proper evaluation and use the six 


for 


electric strength. which are 
Melted Electrolytic Tin Plate Surface, X2, Unusual 
(Reduced one third printing) 
Third prize-winning photograph, semi-micro group, the liz 
Fifth A.S.T.M. Photographic Exhibit, Rowland, Car- 
Steel Co. 
| q ’ ~ 
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Concrete Flooring with Asphalt 


Portland-cement concrete floors, due their hardness and rigidity, have 


been the much physical disability and discomfort, such fallen 


arches and leg and back ailments, people and animals using them con- 
tinuously shops and agricultural buildings. the other hand, asphaltic 
floors are likely too easily deformed and indented, well being 


expensive when applied toppings over concrete bases. 


suitable combination cement and asphalt will produce floor with 
much better cushioning effect than straight portland-cement concrete and 


capable giving satisfactory service. 


present discontinuous phase. 


the system developed, the asphalt 


The resultant alteration the rheological properties the concrete are 
discussed. Procedures are given which were developed laying series 


floors several farm buildings and large laboratory, with physical 
properties the floor mixtures being reported. 


John Pierce 
Foundation has devoted attention 
the problem flooring part 
its program reducing costs 
and improving quality building 
materials and 
sideration has been given stabi- 
lized earth aggregate flooring 
along the lines followed road 
work; but the service obtainable has 
not been considered acceptable for 
either domestic agricultural floors. 
has been found, however, that 
combination portland cement 
asphalt and aggregate could used 
laying floor which resists inden- 
tion much better than asphalt 
floor, while markedly reducing the 
spine jarring impact the straight 
cement concrete floor. 

The mix developed results 
system which the asphalt the 
discontinuous phase, the particles 
asphalt observed under the micro- 
scope being dispersed the con- 
crete the same state subdivision 
the emulsion added. This 
distinct from floor patching cements 
cement and sand are added 
emulsion and where the asphalt 
the continuous phase. 


PROCEDURE AND 


the earlier work with low binder 
NOTE.—DISCUSSION OF THIS PAPER IS 
INVITED, either for publication for the atten- 
tion the author. Address all communications 
Headquarters, 1916 Race St., 
Philadelphia Pa. 

Presented the Forty-Ninth Annual Meet- 
ing, Am. Soc. Testing Mats., Buffalo, N.Y., June 

Consulting Specialist Building Materials, 

John Pierce Foundation, Raritan, 
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contents, was found that gap 
grading aggregate, assembled 
with optimum amount water 
technique similar that used for 
determining the moisture density 
relations soils Tentative 
Method Test for Moisture-Dens- 
provided maximum stability the 
system against compressive loads, 
wear, penetration. Such grad- 
ing has been generally used all 
experiments and actual floor 
coarse aggregate has passed 
sieve, but has been retained 
sieve. If, however, the thick- 
ness the floor ranged irom 
in., the next smaller size was 
used. The larger size, course, 
contributes higher compressive 
strength. Gravel and variety 
crushed stone, well crushed 
slag, have been successfully applied. 
The preferred material for maxi- 
mum stability crushed product 
approaching the cubical shape. 
Various natural, crushed stone, and 
slag sands have been satisfactorily 
used, but minimum per cent 
passing the No. sieve desirable 
for good workability. 

chosen the most convenient form 
for the addition the cushioning 
agent, although several emulsifying 
agents are available. Clay 
sions are costly and must stirred 


21944 Book A.S.T.M. Standards, Part II, 
1399. 
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into the mixing water. Some the 
protein emulsifiers may interfere 
with the setting the cement and 
may cause bad odors. 
provides nice working emulsion, 
that conirol the mixing 
water must very rigid prevent 
resin emulsion, but the variable 
water content the aggregates 
necessitates great care avoid 
excess the amount water 
added. agent called 
when blended with 
its weight Vinsol resin 
emulsion, has yielded quite good re- 
sults. Emulsions made from high- 
penetration asphalts are easily han- 
dled and seem produce better 
workability and cushioning action. 
Their durability ought greater 
than that the thicker asphalts. 
Emulsions coal tars which have 
been tried have seriously lowered 
the concrete strengths. 

Experimental mixes have been 
made ranging from per 
cent cement and from per 
cent asphalt emulsion, based the 
aggregate weight. Concretes 
satisfactory strength 
obtained the range 12} 
per cent cement and with per 
cent emulsion. 

Table gives results typical 
many others obtained with different 
aggregates and with different as- 
phalt emulsions 
emulsion was prepared, with the aid 
resin, from 150 200- 
penetration asphalt. was 
siliceous stone from New Jersey 
iron mine, passing sieve but 
retained sieve with dry, 
rodded weight lb. per cu. ft. 
The sand was yellow silica sand 
from Lakewood, J., used for con- 
crete purposes. analysis 
indicated per cent passing the 
No. and per cent passing the 
No. 100 sieve, with dry, rodded 
weight 102 lb. per cu. ft. The 
cement was typical type cements 
from the Lehigh district. 


Product the American Bitumuls Co., San 
Francisco, Calif 
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TABLE I.—RESULTS VARIOUS EXPERIMENTAL MIXES. 


The Kelley Electric float was espe- 


Per Cent 


cially useful around edges and ob- 


Weight. Flow, structions, while Whiteman float 
percent gal. psi. psi arger areas. secon finishing 
No. 645 605 11.3 11.3 360 just prior the initial set produced 
No. 380 370 1.5 5.3 When the surface became lit 
2260 195 


Similar results have been obtained 
with other emulsions, except that 
seems require somewhat more 
clay emulsion secure given 
workability. Under certain condi- 
tions, actual improvements have 
been noted compressive strengths 
adding Hydropel emulsions 
regular concrete. 

The first practical installations 
were made barn, where one 
third the floor area was laid using 

bags portland cement per 
yard concrete (mix 
the same mix, gal. clay 
emulsion was added for the second 
third (mix B); while the last third 
was paved with concrete containing 
gal. emulsion and only 
bags cement (mix C). Slag 
crushed pass 1}-in. sieve and 
retained sieve was used 
the extent 1650 lb. per cu. yd. 
The same amount slag sand pass- 
ing No. sieve was included, 
which per passed the No. 
sieve. Mixing was carried out 
l-cu. yd. transit mixer, sufficient 
water being added that the 
material glistened the light and 
would consolidate under 
amount working. The slump 
ranged from in. and the 
standard flow test was per 
cent. Figure illustrates the proper 
consistency. 

For 4-in. thick floor, 
strips were tacked 
the grounds, and the concrete was 
screeded in. higher 
finish finally desired. was then 
rolled with roller weighing about 
125 lb. per linear foot until quite 
smooth. The concrete should then 
again screeded, preferably with 
power machine. Sprinkling little 
the same mix, but without the 
coarse aggregate, front the 
rodder aids the finishing. The 
surface could then finished with 
power float, shown Fig. 


dry, water was sprinkled thereon 


Fig. 1—Proper Consistency for Mixtures Intended for Asphalt Admixtures for Flooring. 


The concrete the immediate background has just been rodded. Note the strip which the 
rod rests. The concrete closely approximates the desired grade rolling. second rod- 
ding with little the mix minus the coarse aggregate placed ahead the provides 
surface which readily smooths out under power float. 


Fig. 


2—Compacting the Concrete and Smoothing the Surface with Kelley 
Power Float. 
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Fig. Iron Sheets over Light Stransteel Joists 
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Brooder House 


Covered with in. Concrete Flooring Containing Asphalt. 


facilitate the floating operation. 
Some this concrete was molded 
into cubes for compression 
some into prisms for flexure tests 
and slabs were also made for 
determination thermal conduc- 


TABLE II.--FLOORS SLAG CONCRETE 


No. 16-gage wire in. center. 
Expansion joints were placed 20- 
ft. intervals. The mixing for these 
jobs was carried out one-bag, 
stationary mixer. The batch 
volume basis consisted part 
cement, parts damp sand and 


WITH AND WITHOUT CLAY-ASPHALT 


EMULSION. 


Compressive 


Flexural 


Thermal 
Conducti- 


days days days days Dry Wet 

143 2450 400 | 550 | 8.8 0.019 6 

eS 137 1030 2010 320 | 450 §.4 6.0 9.020 | 23 

137 940 1410 300 400 5.8 0.031 


Btu. per inch per square foot per deg. Fahr. 


The rebound was that steel ball bearing dropped in. This gives measure the amount 


mpact energy absorbed. 


obtained are given Table 

Later thick roof was 
poured using crushed stone. 
poultry brooder house was floored 
with similar material, the concrete 
being partly over plywood 
and partly top corrugated iron 
attached Stransteel joists. 
Such support (shown Fig. 
rather flexible that 
bility the concrete desirable. 
The floor use shown Fig. 
floor for poultry laying house 
was laid over in. crushed 
stone placed directly the ground, 
partly over fill. 

Some this flooring was only 
in. thick, part being reinforced with 

the Pittsburgh Testing Labo- 
Pittsburgh, 


Geister, Journal, Am. Ceramic Soc., 
Vol. No. (1926), 5000 revolutions. 
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parts stone with gal. 
clay emulsion and sufficient water 
bring the mix the same con- 
weight, the mixes were close those 
given just below. Cubes prepared 
the job developed about 1500 
psi. days. These floors after 
continuous use for year are 
excellent condition. The chicken 
litter these floors did not become 
wet from condensation during the 
past winter. 

was then proposed install 
similar flooring the new Housing 
Research Laboratory. The clay as- 
phalt had given excellent results 
but was thick and required stir- 
ring thoroughly with part the 
mixing water avoid segregation. 
was also rather expensive and the 
amount required seemed excessive. 
resin, course, promotes 
excessive foaming, but was found 
that the consistency used the 
foaming was not important. How- 
ever, little too much water was 
added, foaming became factor; 
therefore constant vigilance had 
maintained keep this under 
control. The batch used contained 
350 portland cement, gal. 
asphalt emulsion (made from 150 
200-penetration together 
with 2000 lb. trap rock, 
and either 1800 trap rock 
ings 1600 natural sand, per 
yard mix. The dry in- 
were delivered 5-cu. yd. 
transit mixers the job, where the 
emulsion and additional water were 
added. This water varied from 
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Fig. 4.—Brooder House Use. 


Fig. 


After Compression 
Testing. 


The residue the left from straight con- 
crete cube which had failed explosively, while the 


one on the right containing 2 per cent asphalt 
based the aggregate had withstood consider- 
able amount compressing. 


gal. per batch, depending 
the wetness the aggregates. 

facilitate the determination 
the amount additional water re- 
quired, bulking curve was deter- 
mined for the particular fine aggre- 
gate test determinations. Mix- 
ing was continued for least 
min. 

Several cubes were molded from 
concrete taken from the mixer. 
The compressive strengths varied 
from 1000 1300 psi. days and 
from 1700 2000 psi. days. 
One set cubes, broken three 
months, averaged 2830 psi., while 
another set gave the value 3660 
psi. months. 

The first portion the laboratory 
floor was laid August, 1945, and 
has been constant use 
has given excellent service, standing 
under rather heavy movement 
equipment and yet maintaining con- 
siderable comfort for the feet, legs, 
and back. While have quan- 
titative measure the physiological 
difference have noted much less 
fatigue than was experienced previ- 
floored with regular concrete. 

The problem improved comfort 
must tied with the absorption 
impact energy and that with the 
rheological properties the con- 
crete. The rebound steel ball 
gives measure the amount 
impact energy absorbed. Steel ball 
bearings allowed fall in., 
smooth regular concrete rebound 
usually in., while the rebound 
from smooth concrete described here 
containing asphalt (present dis- 


OBSERVATIONS AND 


first thought little diffi- 
cult see why discrete droplets 
microns, should produce this effect 
absorption impact. The main 
structure the concrete appar- 
ently similar any lean concrete, 
with rough honeycombing 
aggregate cemented 
hydrosilicate gel. The following 
observations may aid 
standing the phenomena observed. 

When cubes molded 
cretes with without asphalt were 
placed the testing machine, those 
containing asphalt, especially 
when older than seven days, failed 
with explosive breaks. 
Those containing asphalt, the 
other hand, have required much 
longer time before breaking under 
the head, which was moving the 
standard constant speed 0.05 in. 
per minute. great deal com- 
pression took place after the maxi- 
mum load was reached and the load- 
ing continued for some time before 
the specimen fell apart. Figure 
shows the residues after such test. 
The asphalt particles seem act 
cushions permitting plastic flow. 
suggested that this system be- 
haves does regular plastic sys- 
tem. plastic (such the clear 
phenolic used three-dimensional 
photoelastic analysis) loaded 
the proper temperature, the weakest 
bonds give way first, followed suc- 
cessively progressive failure 
stronger bonds. The resultant dis- 
tortion maintained the speci- 
men cools. seems depend 
upon the statistical contribution 
bonds different strengths varying 
does with the stress. 

From these observations may 
concluded that this system the 
stress-strain curves may start out 
about the same, but the presence 
the asphalt droplets seems facili- 
tate flow beyond certain critical 
load. Some stress-strain curves for 
various mixes have been determined 
and such flow seems what 
taking place. When asphaltiferous 
specimens were loaded above per 
cent their ultimate strength 
permanent deformation 
was generally observed. 

compare the weathering quali- 
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ties, series prisms fabricated 
from variety aggregates and 
asphalt emulsion was half-buried 
the ground late December, 1945. 
Early April, 1946, those prisms 
containing cement the extent 
per cent more the aggre- 
gate were generally good condi- 
tion. Most the specimens con- 
taining only per cent cement were 
beginning fail. 

Absorptions were determined 
these prisms and was found that 
the addition cement was the most 
important factor reducing absorp- 
tion. The addition the asphalt 
emulsion and its presence dis- 
crete droplets failed most these 
experiments reduce the total 24- 
hr. gain weight while immersed 
water; but the rate imbibing 
water was often reduced the 
presence the asphalt. 

The costs the concrete are 
essentially identical with normal 
1:2:4 portland-cement concrete for 
floors, the asphalt cost being taken 
care the reduction the 
ment content. The 
technique essentially like that 


used with floor topping. 
procedure, the strength obtained 


with the drier mix offsets the weak- 
ening effect the extra water added 
the 1:2:4 concrete, 
applied this area. 

series floors laid agri- 
cultural buildings and research 
laboratory where part the port- 
land cement the concrete mixture 
was replaced asphalt emulsion, 
gap grading aggregates has been 
found most desirable and sufficient 
water added only produce 
mixture which has 
seemed give excellent results re- 
quired approximately bags 
cement and gal. asphalt emul- 
sion per yard concrete, the 


sand stone being deter- 


mined the necessity maintain- 
ing workability. 

Compressive and flexural 
strengths are generally reduced 
the addition the emulsion, but the 
latter not suffer much apparent 
loss the former. The compressi- 
bility and flow under load are en- 
hanced; thus the comfort people 
working thereon seems defi- 
nitely improved. 
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Mr. 
have studied asphalt pavements and 
asphalt flooring for many years and 
know their dent under 
pressure. therefore wondering 
you put very heavy machine 
your floor small easters and let 
stay there for week more, 
would the flooring indent? 

Mr. ANDEREGG (author). 
the portland-cement the 
phase and the asphalt 
The floor has had sufficient rigidity 
withstand the pressure exerted 
heavy machines which have been 
place for over year with 
indentation. The presence 
weight the aggregate seems 
material loaded compression 
about 800 psi., the compressi- 
bility indicated strain gages 
somewhat more than with the con- 
trol specimens containing 
phalt. But reloading, the strain 
taining the asphalt show remark- 
seeming expanding forces 
within the conerete resisting and 
the 
loads phenomena 
have often been observed 
tems plasties. 

Mr. 
larly interested too, have 
worked with mixtures portland 
cement and emulsified asphalt and 
have found the same thing 
true, that you can get system 
whereby you have the rigidity 
concrete plus the toughening 
asphalt one and the same mix- 
ture. glad your work has 
corroborated own observa- 
tions. 

some form rattler test was used? 

Mr. 
made the paper the type 
machine used for the abrasion test. 
fine, standardized grit was fed 


Director Research, Lloyd Fry Roofing 
Co., Madison, III 
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DISCUSSION 


between the shoe leather abrading 
wheel and the specimen. 

Mr. INGBERG.—Is 
greater less for the same mix 
concrete? 

Mr. wear 
the specimens seemed depend 
upon the cement content; but the 
amount water used, well the 
nature and grading aggregate, 
though only bags cement are 
used yard our flooring, 
control the water content 
and the use trap rock other hard 
aggregate gap grading result 
very satisfactory abrasion re- 
has been demonstrated 
some two years’ continuous per- 
formance. 

Mr. compared 
the without the admixture, 
how does wear? 

Mr. 
mixture about fifty per cent 
better this good hard 
concrete. 

Mr. (by 
apparently wear test represen- 
tative foot traffie that can de- 
pended show even relatively 
the performance material such 
the one discussed the paper. 
The effect the asphalt under 
trafhe the formation 
sistence wearing films may 
quite different from that test 
formed not persist. expe- 
rience with the material 
son with that unmodified 
crete appears indicate 
relative performance than shown 
results wear tests. 

ad- 
mixtures have greater resistance 
shrinkage cracking than regular 
portland-cement concrete? 

Mr. ANDEREGG.—We put ex- 
pansion joints about every 
ft. and that took the shrink- 
age very nicely. 

Mr. the com- 
parable extensibility this con- 
crete containing admix- 
tures? 

Mr. ANDEREGG.—We have made 


Materials Engineer, Bureau of Reclamation, 
Denver, Colo 
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few measurements and have in- 
dications that the shrinkages are 
little less our material than 
the asphalt diserete dispersed 
droplets should affeet the conerete 
shrinkage only redue- 
ing the rate moisture loss. 

Mr. does the dura- 
bility this compare with 
your test been exposed 
the weather? 

Mr. 
been half buried the ground for 
yr. far difference has become 
resulting 
admixture. All specimens contain- 
ing per cent cement more, 
based the aggregate weight, are 
apparently perfeet condition. 
planned make further observa- 
tions periodically. 

Mr. Did you 
find necessary mix the con- 
crete longer with the 
it? 

Mr. ANDEREGG.—Yes, mix 
for min., the dry mix 
recommend requiring more mixing 
than wetter ones would. 

Mr. about strength? 

Mr. 
molded from actually used 
flooring our laboratory acquired 
compressive strength above 3000 
psi. months. 

floors have better resistance 
tic, acetic, other that 
might encountered around dair- 
ies, breweries, and 
tories? 

you 
have your concrete system the 
main structure and that suscep- 
tible attacks the acid. How- 
ever, offers somewhat more re- 
than ordinary concrete 
comparable exposure 
asphalt does give little protection 
after the surface has been etched 
away the acid. 

Mr. you ever 
studied what would happen you 
slowly increased the proportion 
the asphalt the portiand cement 

Vice-President and General Manager, Stand- 
ard Building Products Co., Detroit, Mich 

’ Chief Chemist, Green Bag Cement Div., 


Pittsburgh Coke and Chemical Co., Pittsburgh, 
Pa. 
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see whether you would work into ing increased workability con- aid the curing ter 
the bituminous system eventually? crete, permits lowering water- crete which would serve eliminate 
Mr. ANDEREGG.—We have cement ratio and used sufficient the normal puddling and earth cure 
worked with asphalt high quantities reduce absorption the placement plain 
per cent based the aggregate without concrete. 
weight and found reduced strength pairing the structural strength Improved impact and 
and greater flexibility. the Tests conducted strength lean concrete. 
Mr. question Stanford University over Reduction the capillary 
would whether, you increased years show that retrogression water absorption mortar 
the proportion bitumen, the sys- strength results from its use. per cent that plain mor- 
tem would change gradually Vinsol types emulsified asphalt, tar. 
would there sharp break before stated, produce spongey Improvement the 
some intermediate point? air-filled conerete. Highest conerete which permits 
Mr. ANDEREGG.—We have not tural strength not always essen- reduction the amount mixing 
gone high enough able tial floors, but resilience, mois- volume equivalent 
answer your question. ture, and thermal resistance are that the added Hydropel. 
Mr. own obser- important. The proposal Mr. Protection given concrete 
vations have been that there Anderegg the combination the against the destructive action 
slow transition from the concrete Hydropel type admixture with salt for example, sodium 
system the bituminous system the air-entraining Vinsol type sulfate, chloride, sodium 
without any very abrupt break. emulsified asphalt seems most rea- chloride, ete. 
Mr. (presented sonable. The recommended blend 
written form).—We are re- one part Vinsol resin asphalt 
construction era. most timely emulsion with ten parts Hydropel 
and fortunate, therefore, learn emulsified asphalt should give de- 
this time improvements sirable floor characteristics without 
materials construction such too serious loss the strength 
presented Mr. Anderegg this the concrete. 
paper. are all conscious our The resistance abrasion as- 
many miles excellent bituminous phalt plasticized conerete floors 
and pavements. may this type would naturally 
though, that the ideal pavement than that plain iden- Untreated concrete treated conerete 
might realized tical cement content. One way 


Fig. 6.—Appearance Cycles. 


tween these two commonly used 
building materials. Mr. Anderegg 
has blazed this trail for showing 
that superior floor 
standpoint resilience, toughness, 
and lowered thermal conductivity 
may obtained from suitable 
binations cement, emulsified 
asphalt, and aggregate. 

well point out that all 


demonstrate this through the 
lower coefficient wear when 
identical specimens are exposed 
the action sand blast for short 
time periods. test this 
type, the asphalt-treated concrete 
showed per cent less wear than 
plain concrete. believe that Mr. 
Anderegg has made not only very 
worth-while contribution flooring 


The effectiveness conerete con- 
taining asphalt admixture against 
the spalling action salts shown 
subjecting the cured emulsified 
asphalt-treated concrete plain 
tion the A.S.T.M. soundness 
test for aggregate. This modified 


emulsified asphalts not work but also many test consists alternate cycles 

equally well for this purpose. Emul- other fields where plain concrete immersion treated and untreated 
sified asphalts the types normally not the ideal construction mate- concrete specimens saturated 
specified for paving and other uses rial. His teaching might well re- sodium sulfate solution followed 


conditioning dry atmosphere 
(140 oven), the test com- 


seriously impair the natural strength 
phalts the Vinsol resin type, 


ceive attention the pav- 
ing field. 


when used alone, cause excessive 
foaming and not handled with 
extreme care will result sponge- 
like structure the concrete. 

Mr. Anderegg his paper refers 
emulsified asphalt marketed 
under the trade name Hydropel 
and especially designed for this 
purpose. This product, impart- 
and Research, American Bitumuls Co., Los 


Angeles, Calif.; now Research and Engineering 
Consultant, Los Angles, Calif. 


written form).—In Mr. Anderegg’s 
very interesting paper, the improved 
comfort obtained through the addi- 
tion emulsified asphalt admixture 
This is, however, only one the 
advantages whch have found 
through incorporating asphalt this 
form concrete. few these 
additional contributions are: 


Research Engineer, American Bitumuls Co., 
San Francisco, Calif. 
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atmosphere followed 
loose any disintegrated matter from 
the specimens. Plain concrete, after 
this treatment, was 
almost completely 
whereas the conerete containing 
emulsified asphalt 
mained intact (see 
Fig. 6). 

Mr. Tucker, (by 


Chief, Concreting Materials Section, Na- 
tional Bureau Standards, Washington, 


December 1946 


Ane 
| 


tion the portland-cement con- 
erete floor entirely too compre- 
hensive. admitted that there 
considerable objection the 
concrete floor because its hard- 
ness and its coldness winter, but 
careful search medical litera- 
ture fails reveal single statement 
blaming concrete floors for 
fallen Mr. Anderegg 
states. The literature limits itself 
the opinion that those with fallen 
arches find walking concrete 
other hard surface floor 
tionable. 

Unfortunately, there appear 
absolutely experimental data 
based physiological test meas- 
urements the actual etfects 
floors upon those using them 
walking surfaces. lists 
the indentations various 
surfacings under standard loading 
and adds that the degree 
fort would vary inversely with the 
indentation. However, the writ- 
er’s opinion, the indentation under 
ordinary walking small that 
inconceivable that anyone could 
aware the small differences 
most the common floor surfacings 
such wood, magnesium- 
oxychloride cement, 
possible, however, that the de- 
gree discomfort determined 
some extent the degree in- 
dentation, since this may re- 
garded index energy dissi- 
pation the flooring material. 

Again, must differentiate be- 
tween the rigidity the floor mate- 
rial itself, and the floor structure. 
whereas for most wooden floors, 
the supporting structure, also 
wood, under ordinary walking de- 


logical Aspects of Floor Coverings,”’ U. S. Public 
Health Reports, Vol. 55, October 18, 1940, pp. 
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flects many times the indentation 
value the material under similar 
pressure. 


The floor resonant 
and anyone walking room with 
concrete floor aware be- 
fore long the hardness the 
floor, through hearing perception. 
The noise walking the sharp 
sound metal objects falling upon 
striking the floor will give this 
impression hardness. Thus the 
worker gains the idea that the floor 
hard, and therefore seems nat- 
ural him that unpleasant 
surface upon which 
sibly the bodily fatigue caused 
working concrete floors 
tually caused sense 
hearing. so, cure lies the 
application sound-absorbing ma- 
terial the walls and the ceilings. 

Mr. (hy let- 
there have been vari- 
ous undertaken 
England, think can said that 
none them has far produced 
material which shows the positive 
advantages claimed Mr. Ander- 
egg. believe that Mr. Ander- 
egg correct when attributes the 
dent very largely the type 
emulsion employed: propose 
reexamine this question the 
basis the Vinsol resin emulsions. 

page that finishing can ob- 
tained using the mortar without 
the introduction the coarse ag- 
gregate. Has the author any evi- 
dence show that this fine mortar 
without coarse aggregate gives equal 
resistance foot without 
undue wear tendency crack 
and break up? This our view 
enlarged field application 
and should any infor- 


Chief Technical Adviser, The Limmer and 
Trinidad Lake Asphalt 
England 
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mation which may available 
this point. 

Mr. ANDEREGG closure 
other advantages from 
admixtures which seem well worth- 
while. have found marked de- 
creases moisture absorption 
adding Hypropel asphalt and Hy- 
propel-Vinsol blended 
These seem better this re- 
gard than clay emulsion used 
earlier applications. 

Mr. Tucker questions the fatigue 
produced walking and standing 
concrete floors. very diffi- 
cult make quantitative meas- 
ure such effects. has been sug- 
gested such contacts result fa- 
tigue the nerves the joint sacks, 
and that suitable observations 
might give some semiquantitative 
indications. This matter under 
Laboratory Hygiene and 
hoped set experiments which 
may shed light this 
question. the meantime, 
can only cite our own experience 
after two years straight concrete 
and one year our present floor. 
Maintenance engineers get frequent 
complaints from workmen because 
concrete floors causing fatigue. 
believed that the rebound 
steel ball, giving quantitative 
measure the absorption energy 
impact, useful evaluating 
comfort. 

answer Mr. Attwooll’s ques- 
tion, used only small amount 
mortar mix fill few irregu- 
larities the and two 
years constant use have failed 
develop any difference between ad- 
jacent areas with and without the 
mortar. 

The interesting rheological prop- 
erties this system are under in- 
able elucidate the phenomena 
far observed. 
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The Falling Sand Abrasion Tester 


plicity, the falling sand method for 
determining the abrasion resistance 
applied coatings has been 
quite widely used. One method? 
involves allowing 
particles sand fall definite 
distance through guide tube onto 
the surface the specimen 
until the film worn away exposing 
area the base metal. The 
amount sand required the meas- 
ure abrasion resistance. 

Its use Government 
tions during the war de- 
cided need for standardization 
both the apparatus itself and the 
testing procedures employed. With 
this cooperative series 
nical Committee’ and 
Technical Coatings, Divi- 
sion, War Production Board, and 
the purpose this paper pre- 
sent the results obtained, 
some the variables 
show that reproducibility possible, 
and propose simple construc- 
tion and procedure which may 
considered basis for standardi- 
zation. 

the tests, specimens baked 
phenolie varnish applied smooth 
cold-rolled steel were prepared 
two the participants and were 
distributed the thirteen collabo- 
rating laboratories. one case the 
spray method applica- 
tion was employed give uniform 
film thickness 0.00045 0.00003 
in., the other case dipping 
method was employed obtain 
films the same thickness. 
addition the normal baking con- 
ditions for the varnish employed, 
films prepared the latter labora- 
tory were purposely overbaked and 
underbaked 

The panels after being tested 
the different laboratories 


NOTE—DISCUSSION THIS PAPER 
INVITED, either for publication or for the atten- 
tion of the author. Address all communications 
to A.S.T.M. Headquarters, 1916 Race St., Phila- 
delphia 

1 Bell Telephone Laboratories, Inc., New York, 
2G. G. Sward, Scientific Section, Am. Paint and 
Varnish Mfg. Assn., Circular 353, July, 1929; and 
Army Ord. Spec. AXS 736 (Varnish, Phe- 
nolic-Baked), Rev. 1, Section F-3.. 


with the method for abrasion 
resistance then given particu- 
lar AXS were 
turned one participant together 
with particulars the 
tion the apparatus employed 


The Falling Sand Abrasion Tester. 


and the procedure followed. The 
data obtained were rather volumi- 
nous and have been condensed 
Table show only average abra- 
sion-resistance values obtained and 
the rates flow sand employed. 

Analysis these abrasion-resist- 
data three general 
classifications 
one group indicated the table 


the values obtained aver- 
group indicated varied from 
liters. these two groups 
the area worn through the base 
metal was centrally located within 
the abrasion pattern. 
variance with this form wear end 
point which had high 
abrasion resistance values were seg- 
regated group some 
specimens this group did have 
centrally wear spots, the 
majority were considered have 
failed when the sand broke through 
the top the abrasion pattern. 
Reasons for this type failure are 
paper. 

Representative panels each 
the three groups shown Fig. 
some collaborators the con- 
struction the apparatus and the 
testing procedure were responsible 
for the nonagreement data ob- 


STANDARDIZATION TESTS FALLING SAND ABRASION 
TESTER 


Summary Average Abrasion Resistances (Liters Sand) 


On Panels Prepared by 
Participant 


Participant 1 2 
25 F Normal 
Underbake Bake 
\ 
D 10° 18 
6° 14 
I 308 35 
G 13 13 
H 16° 242 
I 64 15¢ 
J 14 12 
22 
L, 
M 20 60 


On Panels Flow of 
Prepared 
Participant 

Overbake 


Sand, sec. 
per Liters 


14 46 

6 28 (X) 52 

(+) 

204 

23 (X 40 

14 14 52 

7a 19 52 
13 14 (+ 52 to 56 

54 48 50 


Results were apparently not tested per specification. the majority such cases break- 
through occurred at top of abraded area only, and in some few instances practically no break through was 


realized 


The flow rates the cases participants and were purposely varied between the limits 
sec. determine the effect abrasion resistance obtained within these limits 

the cases participants and which the flow rates varied between and seconds the 
maximum variation in any one group of panels based on individual readings was +14 per cent. he 
maximum variation based averages for the same panels was per cent. 
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Fig. 


tained. panels group (the 
top line panels) had sharp well- 


defined wear patterns with over- 
all abraded area in. maximum 


width and in. maximum 
length. The end points 
group were based the appearance 
worn area the approximate 
center the wear The con- 
one machine, utilized 
obtaining some the data this 
group, was definitely known and 
illustrated Fig. (a). was 
assumed that the com- 
parable results obtained, the other 
machines employed obtaining the 
results group were essentially 
similar construction and opera- 
tion. was interesting note that 
even this group some variations 
tion the flow rate the sand, 
shown below: 


Flow, 
per liters 


Abrasion Resistance, 


Participant liters of sand 


14.38 
G 13.48 52 
14.20 
12.78 
10.53 
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Fig. 2.—Construction Tester for Standard Conditions and Various Irregularities 
Encountered Possible Under Specification Wording. 
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the flow rates increased, the 
abrasion resistance tended 
crease, and since the rates were all 
practically within the specified lim- 
its the AXS specification liters 
sand see.) and the re- 
sults varied much per 
cent, appeared advisable con- 
sider decreasing the rate the flow 
limits. 

Referring again Fig. and 
the second horizontal line speci- 
mens (group 2), was evident that 
centralized wear spots were ob- 
tained but the abrasion-resistance 
values were much greater than those 
group Starting from the left, 
the first three 
sults were the range 
liters, while the fourth was much 
Examination revealed that the first 
two sets the second group had 
larger over-all worn areas 
maximum width, maximum 
length), and the lower concentra- 
tion sand particles per unit are: 
resulting from this wider distribu- 
tion would expected increase 
the abrasion values obtained. Ap- 
parently, the machines which 
these results were obtained had 
guide tubes larger inside diame- 
ter than the in. specified; the 
distance from the tube the panel 
was greaier than in., some 
structural detail interfering 
with the free fall the abrasive. 
connection with the guide tube 
dimensions, was ascertained that 
some laboratories assumed that 
pipe size was 
stead tube inside diame- 
ter. The inside diameter 
iron pipe size 
in. and its use results larger 
wear patterns. 

The third set specimens 
group had patterns which were in- 
termediate size between group 
and sets and group with re- 
sults that were agreement with 
the latter. The laboratory ques- 
diameter guide tube and reported 
flow rate liters sand see. 
These factors combined give the 
high values obtained. smaller 
pattern may have resulted from 
closer spacing between guide tube 
and panel surface and also from 
variation panel angle guide 
tube alignment during testing, evi- 


denced the change position 
the worn area within the abraded 
pattern. 

The fourth set panels group 
exhibited wear patterns similar 
the first two this group, but 
the results were much 
vestigation revealed that this instru- 
ment employed shorter in- 
stead in. long) guide tube 
than that specified, and that the in- 
side diameter was bring 
the flow rate within the specified 
limits, control gate was main- 
tained partially closed position. 
These three factors resulted the 
large abrasion resistance 
reported. 

Group contains those specimens 
which, revealed Fig. third 
row, not have the centralized 
wear spot specified. The appear- 
ance the abraded areas 
that some the had 
larger guide tubes than specified, 
that extraneous 
certained one these cases) re- 
sulted and nonuniform 
distribution the particles, 
and that some the panels were al- 
lowed change position relation 
the column falling sand during 
the testing. 

recapitulating the foregoing re- 
sults, apparent that in- 
terlaboratory duplication 
sible and had been 
group this test. Further, that 
some which diver- 
gencies results was 
possible the abnormality 
standard methods 
Some the structural details which 
were found differ different ma- 
chines length and inside 
diameter guide tube, rate sand 
flow, incorporation sand valves 
which disturbed the free fall the 
abrasive, and alignment the ap- 
paratus. probable that the 
other instruments which varia- 
tions results were obtained had 
similar differences. 

seems advisable emphasize 
this point that the sand distribu- 
tion has decided the end 
point obtained and dependent 
the proper alignment the guide 
tube and the absence obstruc- 
tions the tube. The desired dis- 
tribution, and one which can ob- 
tained, consists concentration 
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particles the center the 
ing stream and decrease density 
the tube wall approached (see 
Fig. (b)). aligning the tube, 
the entire apparatus should 
leveled the inner more 
concentrated fall the center 
the falling stream, rather than 
placing level the tube itself. 

From the standpoint precision 
highly undesirable employ 
any device for controlling the sand 
flow which requires cutting through 
the tube wall and inserting gates 
valves which project into affeet 
the inside tube diameter any way, 
One was found which 
modified gate valve was 
This arrangement resulted three 
constrictions the thus 
shortening the free fall the sand 
and disturbing the sand distribution, 
other cases, starting and stop- 
ping device consisting 
metal strip (approximately in, 
thick) fitted into deburred slot 
cut the tube wall has been advo- 
cated, but view the findings 
that any interruption distorts the 
sand pattern either venturi 
tion the slot mechanical 
interference even this 
rangement is. not recommended. 
All undesirable devices can 
avoided employing measured 
increments sand which are poured 
into the funnel until the film under 
test broken through. 

addition the misinterpreta- 
tion possible with regard the tube 
size previously mentioned, there are 
other factors which have been mis- 
The specification men- 
tioned that “the distance from the 
tube the panel the nearest 
point one but did not state 
whether this distance was 
measured vertically from the lower 
edge the guide tube the panel, 
normal the panel surface (see 


-Fig. Both methods posi- 


tioning have been employed. 
ondly, the method mentioned fun- 
nel which fits snugly over the outside 
the and which employed 
sand reservoir the upper end 
the guide tube, but did not state 
how the upper opening the guide 
tube was positioned rela- 
tion the minimum funnel diame- 
ter. Conceivably cylindrical collars 
varying several inches length 
might used for connecting the 
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Fig. Rupture Top Due Tilting. 


funnel the guide tube, thus ef- 
fect varying the length free fall 
the sand (see Fig. 
nally, neither the the 
tube nor the inside diameter the 
funnel collar was mentioned and 
although few data are available 
permit definite statements the 
effect different wall thicknesses, 
has been found that one ma- 
chine the sand flow rate was in- 
liter increment increasing the 
outside diameter the tube from 
in., maintaining the inside 
the spacing the guide tube from 
the panel was established 
in. the nearest point, the distance 
would vary depending the wall 
thickness tubing used. 

regard the end point itself, 
was apparently the practice 
several users the machine con- 
sider the test completed when break- 
through occurred the top the 
wear pattern. This method not 
only variance with the specified 
procedure but also results wide 
has been found that 
the top attributable two 
causes. The first these, and one 
which can remedied, poor align- 
ment the apparatus, illustrated 
Fig. running tests this 
specimen the instrument 
posely tilted, and, shown, was 
possible cause break-through 
the top panel exactly similar 
that which normal wear spot 
was obtained under good alignment 
conditions. (Compare Fig. with 
the center panel top row, Fig. 1.) 
The second cause 
shaped break-through the top 
very probably associated with low ad- 
hesional level the particular finish 
being tested and will even 


December 1946 


the machine aligned 
such cases. effort sub- 
stantiate this theory and deter- 
mine why break-through occurs 
such manner when the adhesional 
level low, the panels shown Fig. 
were prepared and tested. The 
three panels were all given one coat 
the same black That 
the left brass panel which was 
prior 
tion the laequer, and the ma- 
terial question has fairly good 
adhesion brass, was possible 
wear through the center without 


GOOD ADHESION 


better illustrate the probable 
mechanism such abnormal failure. 
The center panel shows initial lift- 
ing the finish film due adhe- 
sional failure, and that the right, 
the first signs rupturing the 
lifted portion. The wrinkles formed 
the film lifting have been 
rapidly cut through the sand 
particles. The failure does not 
the center the pattern under 
these conditions because, 
ously mentioned, the falling sand 
more concentrated the center 
the stream than the outer edges 
when the tube properly aligned. 
Therefore, under the 
such stream the film near the cen- 
ter more frequently and more uni- 
formly struck, and those stresses 
which probably develop within the 
film are equally distributed, 
inequalities oecur, the frequency 
impact prevents lifting. Near the 
edges, however, the blows are more 
and infrequent and not 
only will unequal stresses probably 
develop the film but the infre- 
quency impact permits lifting 


POOR ADHESION 


Fig. Adhesional Level Type Failure Obtained. 


extraneous break-through, illus- 
trated. The other 
shown were amalgamated with mer- 
cury prior application the 
and the adhesional level 
was therefore greatly 
spection will reveal that had the 
test been carried further, break- 
through would have occurred 
the top these runs. The sand 
flow, however, 
stopped different periods prior 
complete break-through order 
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the finish from the base. This 
dition clearly illustrated Fig. 
This lifting does not all around 
the periphery the abraded area 
because the panel mounted 
deg. the vertical and the upper 
edge the wear pattern closest 
the guide tube. the sand strikes 
the panel, rebounds angle 
the normal equal that the 
dent angle, resulting interfering 
stream right angles the down- 
ward fall sand. only the 
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top the wear pattern that such 
interference does not exist and 
only here, therefore, lifting 
and extraneous break-through will 
all other areas around 
the edge the wear pattern, the 
cross stream interferes with the 
initial stream and prevents failure. 
the center, course, the concen- 
tration such cut through 
the relatively smaller 
horizon- 
tally, and the wear spot will appear 
the center the abraded area 
under good conditions adhesion. 


CONCLUSIONS 


the basis the available data 
and with consideration the vari- 
ous factors discussed the fore- 
going sections, felt that the 
falling sand abrasion tester can 
standardized and uniform results 
obtained. This conclusion based 
the close agreement realized 
several cases among various labora- 
tories and the probability that 
variations the other cases resulted 
from structural differences the 
apparatus. will therefore 
necessary insure uniformity 
construction the critical elements 
the abrasion instruments ob- 
tain comparable results among vari- 
ous laboratories. attain such 
objective some sections the 
test method should reworded 
minimize the possibility misinter- 
pretation, precautions regarding the 
importance properly aligning the 


apparatus should added, and the 
permissible variation rate sand 
flow should narrower than hereto- 
fore. this end the following 
proposed. 


Abrasion 


The apparatus used this test 
should consist straight smooth 
bore metal tube in. long, having 
inside diameter 0.750 0.003 
in. and outside diameter 0.875 
in. The ends the tube should 
cut square and all burrs should 
removed, This tube 
firmly supported vertical posi- 
tion over receptacle. 
The abrasive material, Ottawa sand 
(20 mesh), should placed 
funnel which fits snugly over the 
outside the tube. funnel 
walls should converge continuously 
60-deg. angle until the minimum 
inside diameter coincides with the 
outside diameter the guide tube. 
The funnel may continued from 
this point cylindrical collar 
fit over the outside the guide 
tube. upper end the guide 
tube should coincide with the mini- 
mum diameter the funnel the 
area the juncture the cylindri- 
cal collar. After diameter 
in. has been reached, the upper part 
the funnel may continued 
cylinder. When these conditions 
have been realized, the sand 
reaching the bottom the tube 
scatters strike surface the 
specimen about one inch wide and 
one and quarter inches long. The 
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sand should poured in, 
sonable increments, until the 
These increments fairly 
large the start the test, but 
should decreased the end point 
should flow through the apparatus 
mum abrasion should occur the 
center line through the longer axis 
the abraded pattern and within 
in. from the top edge. 
worn spot in. diameter should 
the abrasion end 
point. Centering the wear spot 
the machine cause the concen- 
trated inner core the sand stream 
fall the center the flow 
when \iewed from two positions 
deg. each other. The coated 
panel should fastened angle 
position that the opening the tube 
directly above the area 
abraded and the distance from the 
tube the panel the nearest 
point in. when measured 
vertical direction parallel 
axis the guide tube. The coating 
thickness should measured 
two positions close possible 
the abraded area and the abrasion 
resistance given terms liters 
sand per mil (0.001 in.)thickness 
coating. 


above procedure makes 
provision for control start and stop 
the sand flow, the proposed method 
there need for such device. 
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New Sandpaper Abrasion Tester 


SYNOPSIS 


This paper describes abrasion machine employing continuously 


changing abrasive surface. 


has been use since 1941 testing various 


flooring materials, synthetic resins, substitute rubber compounds, metals, 


and painted surfaces. 


Essentially, the machine consists two independent units: 


(1) verti- 


eal track which the specially prepared specimens around meet 
the abrasive, and (2) carriage which rests roller bearings and has pro- 
vision for keeping strip sandpaper continuous motion while abrading 


the samples. 


The directions motion the sandpaper and samples are 


opposite, and contact between the two maintained dead weights 
attached the carriage arrangement. 


Standard specimens zine are tested with each run. 


Meas- 


urements taken these standards over period years have shown the 


sandpaper reasonably consistent. 


Although complete refinement technique for some materials has not 
yet been achieved, this paper presented now because felt that this 
approach old problem holds great promise and should immediate 
interest those confronted with the manifold problems wear-resistance 


measurement. 


obtaining quantitative measure 
the effects routine wear has been 
matter for much discussion during 
the past years. The fabric, 
rubber, stone, paint, 
plastics, and flooring industries have 
been the chief contributors from 
the standpoint design testing 
equipment, and each has, ways 
peculiar its own problems, at- 
tempted correlate the results 
laboratory measurements with serv- 
ice evaluation. However, wear 
test machine has gained widespread 
acceptance, even within the indus- 
try fostering its design, and there 
some question significance re- 
sults and reproducibility about most 
those use (20, 25, 26, 
This reflected general reluc- 
tance the part manufacturers, 
purchasers, and 
ing organizations incorporate 
wear tests their specifications, 
even when wear resistance the 
prime consideration. 

rather extensive survey the 
literature revealed that 


NOTE—DISCUSSION THIS PAPER 
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attention the author. Address all communica- 
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factor contributing this confusion 
about wear resistance the lack 
concerted thinking the precise 
definition wear. Wear, the 
property altogether different from 
wear conceived the manufac- 
turer broadcloth follows 
from this that, since the conditions 
under which wear takes place vary 
greatly from one use another, 
the word denotes nothing more than 
“loss serviceability.” 

probably true, however, that 
the one variable most common all 
service conditions wear that 
abrasion. used here, abrasion 
taken mean gradual tearing 
away the surface material 
the action relatively fine, 
manifestation which involves all 
the fundamental stresses, 
does not lend itself the ordinary 
methods stress analysis. One 
the chief aims the design this 
machine has been divorce the 
measurement abrasion from the 
complicating factors (such 
pact, extreme temperatures, chemi- 
action liquids, ete.) which are 
often encountered service but 
which usually tend confuse, rather 
than amplify, test evaluation. 
Each individual service use 
problem itself, and any attempt 
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trary combination all the com- 
plexities involved the service re- 
stricts the practical value the 
measurement unnecessarily. The 
best that can hoped for re- 
liable, comparative evaluation 
products with respect each the 


components contributing 
total effect; here, abrasion has 


been selected one the compo- 
nents. Hence, the instrument de- 
abrader which meas- 
ures the abrasion resistance 
various materials under stand- 
ardized conditions. this point 
the development the tester, 
the only recognized use the in- 
formation obtained for compar- 
ing the sandpaper abrasion resist- 
ance various products formu- 
lations the same product with 
each other—not for comparing the 
relative suitability these prod- 
ucts for any general service. Fur- 
ther research will, course, broaden 
the significance the test data and 
permit some correlation with 
types wear. 


PRELIMINARY CONSIDERATIONS 


There are certain specifications 
necessary produce good abra- 
sion test; for purposes design 
the following points were deemed 
essential 

The abrasive (size, shape, 
hardness, concentration) should 
similar that encountered 
ice. 

Slippage between the abrasive 
and the specimen should take place 
speed comparable with that 
encountered service. 

Pressure applied the speei- 
men during abrasion should con- 
stant and should not excessive. 

heat should not 
developed abrading the specimen. 
Intermittent abrasion 
the best method assuring this. 

should kept dry and, most im- 
portant, free from contamination. 

The action the abrasive 
should constant throughout the 
duration the test. 
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Some standard for measuring 
the integrated effect the abrasive 
run. 

means determining quantita- 
tive measure the resistance 
the sample abrasion should 
possible. 


ABRASION TESTERS 


The principles involved various 
abrasion testers can classified 
follows: 

Loose abrasive (sand, car- 
borundum), dropped blown onto 
the surface the specimen (5, 10, 
15, 18). 

Samples whirled loose 
abrasive (sand, carborundum) (3). 

Specimens mounted the 
inside periphery revolving 
abrasive 
(sand) steel slugs. 

Samples rumbled inside 
revolving drum with abrasive; 
pure impact, wearing action. 

Stationary moving speci- 
mens held against the edge side 
turning abrasive wheel; the 
most common type. (2, 11, 
12, 13, 14, 16, 20, 21, 23, 24). 

Moving abrasive block at- 
tached Pitman rod and pulled 
back and forth over the surface 
sample; the reverse, with the 
specimen mounted the moving 
arm and pulled across the abrasive 
surface (9, 17, 22) 

Sample scratched indented 
hard instrument pulled over 
dropped its surface (6, 19). 

Modifications these ideas in- 
clude the use impact, flexure, re- 
verse motion sample abrasive, 
liquids, supplement the ac- 
tion the abrasive. 


loose 


Previous Testers: 

There one fault common 
practically all the above tech- 
niques: cases contamination 
abrasive and sample occurs during 
tests. Unless there some pro- 
vision for constantly changing the 
abrasive, evident that the na- 
ture the abrading surface 
changed during the test, thus de- 
stroying the constancy abrasion 
given the samples. With semi- 
plastic oleoresinous composi- 
tions, this the abrasive 
sometimes pronounced that the 


abrasive rendered impotent after 
one two passes over the sample; 
relatively hard rough composi- 
tions have natural tendency 
pull the abrasive particles from the 
carrier, thereby changing its char- 
acter. 

The instrument under discussion 
based the principle that 
continuously 
tape constantiy presents fresh 
abrasive surface the firmly held 
but oppositely moving specimen. 
The moving sandpaper idea cannot 
during study the literature 
preparation for this report, the 
authors discovered article (1) 
describing instrument making 
use similar principle, with 
adaptations for testing fabrics. 


Present Tester: 


The instrument described this 
paper believed have the follow- 


known types: 

abrasive. 

Range application.—A ver- 


arrangement permits the testing 
almost any rigid semirigid com- 
position; the more flexible soft 
materials present some difficulties, 
but most cases they can over- 
come slight deviation from 
standard procedure. 

Cost operation.—Disregard- 
ing the original cost and the main- 
tenance costs the machine, the 
expense involved making routine 
tests very low. For group 
eight samples, the cost the ab- 
rasive approximately five cents; 
time spent laboratory assist- 
ant preparing the specimens, 
making necessary measurements, 
and supervising the test for these 
eight samples amounts approxi- 
mately two hours. 

means the comparison stand- 
ard, abrasion loss obtained 
one sample can used for direct 
comparison with losses obtained 
samples within the same run 
any other run. 

Accuracy duplication re- 
obtained date have 
indicated that the losses dupli- 
cate samples homogeneous ma- 
terials (tested one different 
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runs) will deviate less than per 
cent from the average. 

Heat dissipation.—The abra- 
sive action the sample 
termittent, with approximately 
sec. elapsing between consecutive 
passes the sandpaper. 
sufficient time for dissipation the 
heat developed during abrasion, 
well for elastic relaxation. 

the relative motion sandpaper 
and sample one direction only, 
possible, proper positioning 
the sample the machine, 
anisotropic compositions 
directional effect abrasion. 

abrasion.—Samples can 
removed from the machine any 
point the test for measurement 
treatment and can replaced 
any time afterward for further abra- 


Fig. View the Abrasion 
Machine. 


sion. determining 
loss samples convenient time 
intervals, the abrasive resistance 
through the thickness material 
alternating cycles abrasion and 
treatment (aging, immersion liq- 
uids, etc.) reveals valuable informa- 
tion. The ability this machine 
give constant abrasion any 
time makes many studies this 
type possible; has been used, for 
instance, determine the effect 
immersion numerous prod- 
ucts. 

Adjustable speed sandpaper 
and special 
make desirable, greater speeds 
sandpaper samples can ob- 
tained. 
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DESCRIPTION MACHINE 

Figure gives general view 
the tester, while the mechanics 
the machine are shown schemati- 
test clamped one the eight 
conveyor plates connected 
endless roller chain which travels 
around two pulleys the lower 
which driven reduced, 
electric motor (not shown). 
The conveyor plates move vertically 
downward point contact with 
the sandpaper and surface 


and over slotted guide roll Reel 
provided with means for re- 
rolling the sandpaper. 

The sandpaper moves 
tion opposite that the con- 
veyor plates surface speed 
in. per minute, thus bringing the 
differential speed between sample 
and sandpaper 100 in. per minute. 
This speed not sufficient pro- 
duce appreciable amount heat 
material tested. 

can seen that thicker 
sample (one protruding more from 


Fig. Drawing the Abrader. 


speed in. per minute. 
plates pass through keyway 
the front end, which keeps them 
vertical plane and prevents move- 
ment any direction while the 
sample being abraded; they are 
made 0.3-in. thick 
resistant steel and are quite rigid 
themselves. 

The carriage contains the sand- 
paper and mechanism for moving 
the sandpaper. This carriage rests 
roller bearings and during the 
test free move forward under 
the force weight which 
connected the carriage each 
side spring cable over 
pulley The sandpaper ribbon, 
in. wide, unrolled from the 
bottom reel passing through 
two rubber-covered pressure rolls 
which are driven electric 
motor (not shown) gear 
reducer (not shown); clutch ar- 
rangement reel keeps the 
sandpaper taut while passing over 
slotted guide rolls and over 
diameter steel contact roll 


corrosion- 
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the conveyor plates than 
ceding one) meets the contact roll 
the carriage moved back ac- 
commodate it. The spring has 
important function when this 
happens. was found that the 
carriage, when directly connected 
the weights wire cable, had 
overcome the inertia the 
weights moving thicker 
sample; this was translated 
into additional abrasion loss this 
sample. The difficulty was over- 
come replacing portion the 
wire with tension spring. slight 
movement the carriage allow- 
ing for thicker specimen taken 
the spring; the force required 
this imperceptible and does 
not affect the amount abrasion 
given the thicker sample. 

Particles removed the 
sample and sandpaper the process 
abrasion are carried off the 
sandpaper, and there contam- 
ination either sample incoming 
sandpaper. The sandpaper dis- 
carded after being used once. 
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very soft materials such textiles, 
are tested, will advisable 
provide cleaning device. 

close-up view specimen 
clamped conveyor plate and 
ready for test shown Fig. 

Figure gives the sample size 
and assembly. meas- 
uring in. (+0.01 in.), 
cemented onto the surface 
sample plate The sample plate 
made thick alumjnum 
and designed give rigid ce- 
menting surface minimum weight. 
After the adhesive has been allowed 
dry sufficiently (usually hr. 
and per cent relative 
humidity), the sample 
are weighed balance accurate 
0.01 Shims, bumper strips, 
which have been cut from material 
adjacent the sample, are placed 
position each end the 


sample, and the whole assembly 
clamped (at points marked onto 
plate. 


the conveyor The shims 


Fig. 3.—Test Specimen, Cemented 

Plate, Being Clamped 

Conveyor Plate. Shims have been laid 
place both ends the sample. 


measure in. (+0.01 in.), and 
their purpose lead the sand- 
paper-contact roll and off the 
sample without harming its edges. 
Since the abrasion these shims 
has effect upon the measured 
weight loss, the abrasion loss due 
chipping bumping going from 
one specimen another 
nated. 
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Fig. 4.—Abrasion Sample Mounted 
Aluminum Sample Plate. 


After the sample has been abra- 
ded, the sample plate and sample 
are reweighed, and the weight loss 
determined. (The treatment the 
data obtained discussed later 
this paper.) 

the case thin, highly flexible 
materials (rubber tread stock) 
sometimes necessary cement 
the shims the sample plate 
order keep them from tearing 
pulling out from under the clamps. 
Here, the procedure the same 
above except that care must 
exercised cementing and 
ing the shims that error in- 
troduced into the original final 
weight measurements. mat- 
ter careful technique, 
neither exceedingly nor 
overly time-consuming. 

will noted that the sand- 
paper ribbon in. wide, and the 
sample in. wide; the sand- 
paper completely covers the width 
the sample, with overlap 
cause was found the early 
development the machine that 
sample preparation could not con- 
sist merely clamping specimen 
the composition tested onto 
the conveyor plate and allowing the 
sandpaper abrade path from 
one end the sample the other. 
Two errors are introduced when this 
method used: (1) excessive wear 
the edges the thicker 
specimens, and (2) the sandpaper 
has tendency the edges 
the groove has abraded, caus- 
ing inconsistent abrasive action. 

The four adjustable functions 
this instrument are itemized below: 

cally any thin substance available 
rolls 2-in. ribbon could used 
the abrasive. Heavy canvas, 
emery cloth, and sandpaper 
rarious grits have been tried with 


success; grade sandpaper sup- 
plied Behr-Manning Division 
Norton Co., Troy, Y., has been 
adopted standard for most ma- 
terials. 

Size 
practice dictates maximum 
specimen, the length could 
decreased approximately in. 
and the width in. with 
serious difficulty. The maximum 
thickness which can 
conveniently in. 

uoted that these weights are the 
total load the sample. The fact 
that they exert their force the 
sample through cylinder (the con- 
tact roll) makes impossible 
exactly the pressure (in 
pounds per square inch) involved. 
rough estimate the average 
pressure medium hard ma- 
terial when the standard 30-lb. 
psi. However, the important con- 
sideration—that the weight con- 
stant throughout the test—is satis- 
fied. 

used, and the material 
under test homogeneous, abrasion 
loss directly proportional time. 
This proportion arises from the 
fact that the abrasive action 
always constant, and value 
when study the abrasive resist- 
ance various through 
the thickness nonhomogeneous 
sample desired. The sample can 
removed from the machine 
various time intervals for weighing. 
The standard running time has been 
set min. for materials tested 
this laboratory. 


COMPARISON STANDARD 


parison between samples tested 
one run and those another run 
some means checking the con- 
stancy the abrasive must em- 
ployed each run. This ac- 
complished this tester abrad- 
ing two calibrated specimens 
with each run. The was pur- 
chased especially for this purpose 


and, its very nature, embodies 


these necessary properties: 


Obtained from New Jersey Zinc Co. (of 
Palmerton, Pa. 
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resistance 
able the range most commonly 
tested materials, such hard sur- 
face floorings. 


measur- 


Essential freedom from aging 
and work-hardening effects. 

Homogeneity within group 
and within sample. (The same 
specimen used many 
fore discarding 

The original purpose these 
bration specimens was recalculate 
losses obtained all the samples 
one run relative the loss ob- 
tained the comparison standards 
tested that run, thereby making 
all obtained this machine 
found, however, that the sandpaper 
consistent that this unneces- 
sary and, fact, inadvisable, be- 
cause those few cases which the 
comparison standards 
shown the expected amount loss, 
the operator’s technique 
found fault. Very con- 
veniently, the use the comparison 
standards has developed check 
the test itself, well check 
the sandpaper. Present proce- 
dure calls for the abrasion two 
comparison with 
each group samples, and the 
weight losses both not fall 
within the specified limits, 
sults are immediately under ques- 
tion. Usually, the technique used 
reviewed, and retest made. 

representative sampling and 


Scleroscope Hardness 


Thus 


Thus 


Cut Three (3) Pieces Shown 
from each x6" Sheet 


Fig. 5.—Zinc Calibration Specimen. 
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TABLE ABRASION LOSSES GROUP EIGHT ZINC COMPARISON STANDARDS 
TESTED IN EIGHT DIFFERENT RUNS 
Condition Test: Grade sandpaper, 30-lb. weight, 40-min. running time for each run. 

Conveyor Loss for Rua Stated, Plate 
Plate 1 < 3 4 5 6 7 Ss \verage 
0.53 0.53 0.52 0.52 0.51 0.53 0.54 0.52 0.53 
No. 0.52 0.55 0.52 0.52 0.53 0.55 0.52 0.5 
No.3. 0.51 0.54 0.51 0. 53 0.5 0.52 0.54 0.50 0.52 
No. 4 0.51 0.54 0.53 0.53 0.52 0.53 0.54 0. 51 0.53 
No.5... 0.51 0.54 0.52 0.52 0 52 0.52 0.54 0.51 0.52 
No.6 0.52 0.53 0.52 0.53 0.52 0.53 0.5 0.53 0.53 
No.7.. 0.52 0.54 0.52 0.52 0.53 0.53 0.55 0.52 0.53 
No.8. 0.51 0.54 0.54 0.52 0.53 0.53 0.55 0.52 0 53 


application statistical methods, 
the standard loss value for these 
comparison standards was set 
0.50 0.55 for standard 
conditions (OE sandpaper, 
weight, 40-min. running time). 

new comparison standard speci- 
men always calibrated with sev- 
eral older ones before put into 
routine use. The average life 
specimen about twenty standard 
tests, and standard dimen- 
sions but slightly different design 
(see Fig. 5). 


TREATMENT AND TYPICAL 
RESULTS 


There are number ways 
express abrasion resistance, some 
which attempt put the value 
absolute basis. The two 
most commonly accepted expres- 
sions (loss thickness and loss 
volume) are used here since they 
give the visible 
damage done the abrasion. 

Loss thiekness obtained 
gaging the specimen 
points with dial 
fore and after abrasion, the differ- 
ence being the loss. 

Volume loss has been found 
more dependable means meas- 
uring the same effect and obtained 
dividing the weight loss the 
sample grams the density 
(grams per cubic centimeter) 
particular sample, thereby 
giving loss cubic centimeters. 

Although weight loss has 
value for comparison purposes, all 
losses the comparison standards 
are reported grams. These 
figures serve running check and 
are not used for comparisons. 

device often em- 
ployed obtain better average 
thickness loss the division the 
volume loss the abraded area 
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addition the quantitative 
observations, visual examination 
the abraded samples often reveals 
useful information for practical eval- 
uation; tendencies tear readily 
countered occasionally. 

Table shows losses group 
eight zinc specimens tested under 


$25 

220 


120 200 240 280 320 
Abrasion Time, min. 


Fig. Comparison Standard, Rela- 
tion Between Abrasion Loss and Abrasion 
Time. 


ferent runs, different roli sand- 
paper being used for each run. 
Conclusions drawn are 
follows: 

The zine and sandpaper are 
reasonably consistent. 

The relation between abra- 
sion loss and abrasion time 
direct proportion (see Fig. 6). 


TABLE LOSSES EIGHT 
VARYING CONDITIONS WEIGHT AND GRADE SANDPAPER ARE USED. 


Condition of Test: 


Weight used, Ib... ue 10 20 | 

Conveyor Plate: 
0.22 0.37 
x | 0.21 0.39 
0.21 0.35 
0.22 0.37 
AVOTORG.. 0.21 0.37 


~ Loss for Conditions Given, g.a 


The abrasive action con- 
stant. 

These been 
substantiated other tests made 
various types materials. 

Table gives abrasion losses 
comparison standards when 
different conditions weight and 
grade sandpaper are 
tests were run for min. The 
following comments can made: 


observations 


There seems good agree- 
ment between losses individual 
sandpaper (00, and order 
increasing 

The abrasion loss essenti- 
ally proportional the applied 
weight within the practical range 
(see Fig. might surmised 
from this that, other conditions be- 
ing equal, the width sample 
decreases the abrasion remains 
constant value because the 
corresponding increase 
the sample; matter fact, 
this has been found true the 
case some homogeneous 
tions, but has not been tried 
sufficient number materials 
regarded universally applicable. 
This fact also proves useful de- 
unfamiliar composition. 

Table shows typical abrasion 
results six different materials 
(six different runs); two comparison 
standard specimens were tested with 
each run six duplicate samples. 
Standard test conditions were used, 
and will noted that the 
parison standard losses are given 
grams, and all other losses 
cubic centimeters. The materials 
used included rubber, and 
oleoresinous compositions. 

prove the point that any 
sample essentially the same 


ZINC COMPARISON STANDARDS WHEN 


40-min. running time for each run 


0.83 0.46 0.64 0.68 
0.84 0.47 0.64 0.69 
0.83 0.46 0.65 0.69 
0.85 0.46 0.64 0.68 
0.84 0.46 0.68 


66 0.85 0. 46 0.65 | 0.69 


See Table for data obtained with and grade sandpaper 


ASTM BULLETIN 


| 
| 
4.0 
35| 
| j 
0.5 
| 
? 
0 
0 
0 
0 
| 0 
| 


Pas, 


TABLE 


TYPICAL ABRASION LOSSES 


MATERIALS 


Conditions Test: 


0 grade sandpaper, 30-lb. weight, 40-min. running time 


Density material, per cu. 1.36 1.38 1.83 1.92 1.38 
Comparison Sample Loss, 

Conveyor Plate 
0.55 0.50 0.51 0.53 0.53 
(sine 0.52 0.52 0.53 0.51 0.52 


NO 


No. 

) 


No. 
No. 6... 
No. 8 


Average loss (material 


its particular run its position 
the machine, the following tests, 
results which are shown Table 
IV, were devised: 

test No. the same materials 
used for data contained Table III 
were used; all materials were tested 
together one run, and attempt 
was made, arranging the samples 
the conveyor belt, place the 
abrasive contaminating composi- 
tions, such next soft ma- 
terials Test No. identical 
with test No. 1., except that the 
positions the samples the ma- 
chine have been rearranged. Both 
tests were standard, and two com- 
parison standards were tested 
each run. 

The results the two tests 
Table indicate that, regardless 
the position the machine and 
regardless the run, every sample 
receives substantially the same 
amount abrasion. 

Test No. Table shows 


0.80 


0.70 


Abrasion Loss, 


w 


2 


Force Carriage, 


Fig. 7.—Zinc Comparison Standard, Rela- 
tion Between Abrasion Less and Force 
Carriage. 


1.20 1.83 1.08 0.83 1.72 
55 1.18 1.85 1.11 0.86 1.70 
55 1.17 1.81 1.13 0.87 1.73 
55 1.18 1.80 1.15 0.86 1.70 
55 1.19 1.88 tis 0.83 1.68 
56 1.18 1.83 1.13 0.85 Bias 


rather conclusively that the moving 
sandpaper principle the chief 
abrasion attained this abrader. 
This test identical with tests Nos. 
and except that the sandpaper 
was not continuously moved during 
the test; was necessary, however, 
stop the test and shift the sand- 


TABLE IV.—TYPICAL ABI 
MATERIALS WHEN 


directly the force exerted the 
carriage the weights; 
aligning contact roll with rubber- 
covered surface which would auto- 
matically compensate for samples 
thicker one side than the 
other; sample cleaning device 
(vacuum and brush). Also, there 
are number designs being con- 
sidered improve the sample 
holding devices now being used. 

Several projects are planned 
study the effect other variables, 
such high and low temperatures, 
liquids, ete., abrasion; certain 
these can accomplished with 
very little redesigning. 

correlation between this ma- 
chine and others use the in- 
dustry will attempted sometime 
the future. 


The relation between evaluation 


tASION GROUP SIX REPRESENTATIVE 
POSITIONS THE MACHINE ARE REARRANGED. 


Conditions Test: grade sandpaper, 30-lb. weight, 40-min. running time. 


Test No. same products tested for datain Table IIT were all tested one single run. 


Test No. 
the conveyor plates. 


All conditions were the same Test No. that the samples were rearranged 


Test No. Test No. Average Losses 
Conveyor Abrasion Abrasion | Tests Nos. | 
Plate Material Loss Material Loss Material and Table III 
No. 1.. -| Zinc A |0.56 g. | D 1.29 cu. em.) Zinc A |0.53 g. 0.53 g. 
No. 2.. Zinc B (0.55 ¢g¢. 1.93 cu. cm.) Zinc B |0.55¢ 0.52, g. 
1.52 cu. cm. 1.52 cu. 1.52 cu. em. cu. cm. 
No. 4.. B 1.09 cu. em. . 1.70 cu. em. B 1.11 cu. em. |1.18 cu. em, 
1.25 cu. 0.94 cu. em. 1.27 cu. cm. cu. cm. 
No. 8 F 1.70 cu. em. B 1.12 eu. em. F 1.70 cu. em. 1.71 cu. em. 


The discrepancy indicated here was undoubtedly caused variation between different laboratory 
formulations of this material; the use of two samples in this case could not be avoided. 


paper new position every 
min. Not only are the average 
losses this test different from 
those tests Nos. and but the 
the relative order merit the 
compositions rearranged. These 
inconsistencies are caused 
contaminated and abra- 
sive. 


‘ 


DEVELOPMENT PLANS 


Some mechanical 
posed improve the operation 
this abrader consist more 
positive, direct-drive method 
rewinding the 
after has passed through the ma- 
chine; arrangement stop the 
machine automatically when the 
conveyor enable the 
operator move the plate system 
hand; provision for measuring 
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test and certain service criteria 
being studied the present. 
There are some service applications 
which abrasion similar the 
rubbing action sandpaper the 
only practical consideration, and 
that projection test 
information into problems such 
these may disclose something the 
fundamental nature abrasive 
TABLE_V.—TYPICAL 
GROUP SIX REPRESENTATIVE 
MATERIALS WHEN THE SANDPAPER 
NOT CONTINUOUSLY CHANGED. 


Condition Test: grade sandpaper, 
weight, running time. 


Test conditions were the same 

Test No. except that the sandpaper, instead 

being continuously moved, was shifted new 
position every min. 


Test No. Test No. 


Conveyor Abrasion Abrasion 
Plate Material Loss Loss 

No. 3.. 10.13 eu. cu. 
No. 4.. 0.07 cu. cu, em. 
No. 5.. 0.15 cu. cm. 
No. 6.. 0.10 cu. cu. cm. 
No. 8.. 0.04 cu. cu. em. 
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forces and their effect material 
surfaces. 
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The authors wish thank 
Robinson and Wenrich, under 
whose helpful direction much this 
work was done. 
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following two days, and applying similar 
patch for hr. days after removal 
the first one. 

Out 250 compounds, only seven were 
acceptable because their low toxicity, 
and among these, five were eliminated 
skin irritants and cutaneous sensitizers. 
One compound which not skin irritant 
was found cutaneous sensitizer. 
Only one neither skin irritant nor 
cutaneous sensitizer even concentra- 
tions higher than the normal concentra- 
tions use. 

The patch test method Drs. Schwartz 
and Peck permitted the fact defi- 
nitely established that all compounds 
tested, the only satisfactory one for lack 
toxicity long chain mercurial com- 
pound, whose formula lactoxyphenyl- 
mercuric ammonium lactate and which 
renders light germicidal after 
many forty washings. 
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Method for Predicting Failure 


Some typical stress core loss 
stress Cyclograph curves for 
rous and non-ferrous metals ob- 
tained the above method are 


This paper presents discussion the possibilities using changes 
high-frequency magnetic and eddy-current losses predict failure 
metals, 


The method recording changes total magnetic and eddy-current compared with stress-strain curves 
losses (or ‘‘core losses’’) described and examples stress core loss curves Fig. Note should made 
obtained are given. the changes slope the stress- 

Proof the fact that this method will detect the beginning plastic core loss curves points well be- 
deformation due overloading fatigue leads practical application low those which clear changes 


the inspection mine-hoist cable. from linearity occurred the stress- 
strain diagrams. The changes 
slope are probably related the 
previous paper limits proportionality the ma- 
the author has described the 
use high-frequency magnetic and 
eddy-current losses compare 
stresses metals. Various practical 
applications this principle were 
discussed. One the most interest- 
ing possibilities raised was the pre- 
diction fatigue failure before 
occurred. 

order for any type failure 
occur metal some permanent dis- 
tortion the lattice must 
take place beforehand. This distor- 
tion will change the and 
electrical properties and detect- 
able with sufficiently sensitive in- 
struments (2, 3). The Mont 
Cyclograph has been found 
satisfactory tool this connection, 
tivity, and great flexibility the with Coil Place Around Tension Specimen Amsler, Machine 
choice test frequencies (4). Esterline-Angus Recorder Driven from Amsler Records Cyclograph Output. 

The auxiliary equipment used 
the present investigation shown 


Fig. The Cyclograph test coil 
was placed around the sample the 
tension testing machine. The 
change Cyclograph output (that 


is, total magnetic and eddy-current 
losses core losses) was recorded 
meter recorder paper could driven 

4 


NOTE—DISCUSSION THIS PAPER 
INVITED, either for publication for the at- 
tention of the author. Address all communi- 
tion; and Consulting Metallurgist, Allen Fig. 2.—Showing Ratchet Attachment Moving Hydraulic Counterweight Arm 
Mont Laboratories, Inc., Passaic, Drive Recorder Paper Proportional Stress. Spur Recorder Gear Prevents Re- 
The boldface numbers parentheses refer 
the references appended this paper. versal Paper. (See Fig. 7.) 
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Fig. 3.—Comparisons Stress-Strain and Stress-Core Loss Curves. 


All Samples 


Standard Diameter Tension Specimens. 


terials tested. Further work 
progress settle this question. 
Figure illustrates the 
sponse this method the begin- 
ning plastic deformation brass. 

piece metal will exhibit cer- 
tain relationship between total mag- 
netic and eddy-current losses and 
small increases applied stress be- 
low the elastic limit. This relation- 
ship appears hold only long 
the metal has not been plastically 
deformed. the metal has been 
plastically deformed, new relation- 
ship created. this account, 
possible distinguish between 
unworked and worked samples 
the metal, given that specimen 
known characteristics available. 
this basis, all further work has 
been founded. 
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The above not true for magnetic 
materials, unless the magnetie do- 
mains are always initially the 
same condition random orienta- 
tion complete alignment. The 
alignment magnetic domains 
external stress produces the initial 
rapid increase total core losses 
shown the curves Fig. for 
ferrous materials (5). repeated 
tests the same sample, vibrating 
the sample after stressing within 
the elastic range will bring the do- 
mains back state random 
orientation when external stress 
removed, that further tests may 
made comparative basis. 
This procedure must carefully 
followed all tests ferrous met- 
als. 

The changes magnetic proper- 
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ties ferro-magnetic material 
under stress can more clearly 
understood the conditions existing 
are considered three 
stages detail: 


separate 


When small stresses are ap- 
plied ferro-magnetic material, 
the first effect the magnetic 
properties due the gradual 
alignment magnetic domains. 
This phenomenon the reverse 
saturation 
point reached when all the do- 
mains are complete alignment. 
For average ferro-magnetic ma- 
terial, this occurs external 
stress somewhere between one third 
and one half the yield point. Re- 
moval external stress allows the 
domains return condition ap- 
proximating their original random 
orientation. The original condition 
will never exactly duplicated, be- 
cause inertia hysteresis effects 
the movement the domains. 
However, the resulting slight differ- 
ence magnetic properties from the 
original hardly detectable the 
Cyclograph usual operating sensi- 
tivities even hard ferro-magnetic 
materials where the hysteresis effect 
most pronounced. 

external stress greater than 
that necessary produce complete 
alignment the domains but less 
than that which will produce plastic 
deformation applied, quite dif- 
ferent effect seen when the ex- 
stress The higher 
stress disturbs and possibly ruptures 
the bonds and inter-acting forces 
between domains. removal 
the external stress, the domains 
not return their original condition 
random orientation but remain 
partial complete alignment. This 
condition produces marked effect 
the magnetic properties and can 
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Fig. 4.—Change Core Losses 70:30 
Brass Under Repeated Loading. 
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Fig. 5—Stress-Core Loss Curves for Same Specimen Before and After Loading Beyond 


the Elastic Limit. 


readily detected the Cyclo- 
graph. 

The original random orientation 
can reestablished vibrating 
hammering the sample. 

external stresses are great 
enough produce some plastic de- 
formation, internal stresses are set 
the metal which destroy the 
alignment the domains and insure 
random orientation removal 
the external stress. 


OVERLOADING 


piece metal has been previ- 
ously loaded beyond the elastic 
range that plastic deformation 
has taken place, the change total 
core losses caused certain 
change stress will markedly dif- 
ferent than the change for the same 
piece metal previous loading has 
not exceeded the elastic range. This 
true whatever the rate previ- 
ous plastic deformation. 

The curves Fig. demonstrate 
this fact. the standard stress- 
Cyclograph curve has been deter- 
mined for particular size and 
analysis metal, applying stand- 
ard load similarly shaped piece 
the same metal will any time 
determine whether not has 
deformation. 
Stress-Cyclograph curves can ob- 
tained while the piece metal 
service. other words, this method 
test allows one make periodic 
nondestructive check determine 
whether the piece beginning 
fail due overloading. 

stress-Cyclograph curve may 
indicate that particular size and 
analysis metal with same heat- 
treatment history differs from the 
standard. cases far investi- 
gated, such differences appear 
related incipient failure. How- 
ever, tension tests such materials 


All Samples Were 0.050-in. Wire. 


may suggest that they have become 
stronger, due the fact that plastic 
deformation has increased their re- 
sistance tensile stress. such 
cases, evidence incipient failure 
readily seen reduced ductility 
measured percentage elonga- 
tion lower endurance limit. 


N be neve ? f Stre 


Fig. 6.—Change Core Losses During 

Fatigue Test. From Investigation 

Conducted Rensselaer Polytechnic 
Institute (7). 


FATIGUE 


described previous report 
(1), the Cyclograph can predict fa- 
tigue There are definite 
limitations this method predic- 
tion, but its practical possibilities 
are very interesting. For example: 

Figure illustrates the difference 
rate change core losses during 


fatigue two steel test specimens 
with different fatigue life after the 
fatigue test had proceeded for some 
time. The Cyclograph not 
tive cracks flaws, hence the 
initiation fatigue cracks has 
appreciable effect the instrument, 
Samples ferrous and non-fer- 
rous metals were subjected re- 
peated unidirectional tension below 
the limit proportionality but 
greater than that value which the 
stress-Cyclograph curve changes 
slope. Stress-Cyclograph curves 
made after this repeated loading are 
compared with the original curves 
for the same test specimens Fig, 
working conditions such 
tures mine-hoist ropes. Repeated 
unidirectional stresses below the 
elastic limit may not weaken the 
rope, but will reduce fatigue life. 


PREDICTION FAILURE 


Rope 


The foregoing demonstrates that 
high-frequency core losses can 
detect incipient failure 
metals where such failure 
ceded plastic 

The continuous inspection 
mine-hoist rope service logical 
application this test. hoist rope 
good condition, working nor- 
mal loads, will last indefinitely. 
However, corrosion, abrasion, bruis- 
ing, and kinking 
weaken rope locally and give rise 
failure. Improper lubrication 
may also contribute abrasion and 
fatigue. 

Whatever the cause failure, the 
unit stresses the part the rope 
where failure has started will 
higher than the rest the rope. 
The higher unit stresses can de- 
tected the Cyclograph, since the 


Reading 


Fig. Curves Before and After Repeated Loading Tension. 
All Test Specimens Were 0.050-in. Wire. 


Recorder paper driven shown Fig. 


ASTM BULLETIN 


Compare with Fig. where paper reversed stress 


December 1946 


75000 150000 
- yt 
AS 
N 
H © ‘\Hard-drawn 
\ piow wire 
\ 
4 
p 
= Somple No. / stre 06.600 ti 
| failed af 4540000 ' 
aileo 450,000 psi. Sample dimen 
: | reversa/s of 
i 

4 | 

® 50000 &; 80000 fF... sen77,- t Toe 

\ | | 
\ | | o 


le 


Fig. 8.—Variations Recorded Cyclo- 
graph Output Cable Under Load, Using 
6-19 Wire Rope. 

The loads are given pounds per sq. in. 


core losses are different where the 
higher stresses occur. 

Ultimately, the elastic limit will 
exceeded some all the 
load-carrying strands and some 
plastic deformation will take place. 
The stress-Cyclograph curve for this 
portion the rope will then dif- 
ferent than was before the elastic 
limit was exceeded, even though the 
tensile strength the rope not 
necessarily reduced. failure pro- 
ceeds, the Cyclograph reading 
this point incipient failure for 
some standard rope load will con- 
tinue change. 

practice, Cyclograph record- 
ing made the condition the 


Mr. Apams.'—Has 
there been any attempt the part 
the author this paper ex- 
plain these core losses terms the 
damage refers to? 

Mr. (author).—The 
theoretical and fundamental basis 
this work has been very ably 
covered Germany the last few 
years Forster and Becker and 
Canada member the Bureau 
Mines. far are con- 
cerned, have not yet been con- 
cerned with finding out practical 
test whether damage 
fatigue due overloading. 
have had examples where have 
tested cables which have been 
service for year and half and 
found that the recording deviated 
great deal from what expected. 
took the whole and cut 
6-ft. lengths. Some the 
lengths were tested and the ultimate 


Consulting Engineer, Edward Budd Mfg. 
Co., Philadelphia, 
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rope Over its entire length when 
installed, and definite 
thereafter. Tests must 
made with known load the rope. 
Any from the standard re- 
corded pattern any point the 
length particular rope defi- 
nite load can only due the be- 
ginning plastic deformation. 
limit can set for allowable varia- 
tion the instrument reading from 
normal (Fig. 8). reading beyond 
this limit any point the rope 
will indicate that longer safe 
use. 

Continuous inspection 
used record stresses the rope. 
Such record will also indicate 
whether safe working stresses are be- 
ing exceeded starting and stop- 
ping (6). 

Field trials this method test- 
ing mine-hoist rope have been 
progress for some time and will 
reported when completed. 
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DISCUSSION 


strength the rope was found 
higher than normal. 

However, the fatigue life that 
rope, although fatigue tests were 
made it, imagine was very 
much lower than normal. There 
are many situations where the re- 
sults such tension tests are going 
show that the ultimate strength 
the rope higher and that de- 
formation has taken place. 
instances where the strength was 
raised did make any fatigue 
tests. There distinction made 
the different types damage. 
Only continuing change reading 
which indicates continuing dam- 
age (of either type) regarded 
important. 
may increase the strength the 
rope locally and prevent further 
fatigue plastic deformation. 
this ease further change read- 
ing would occur this point. 

Mr. the core loss 
decrease with damage? 
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Ontario 


Ellis, the 
Foundation. 
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Mr. 
with damage you are testing 
magnetic material. 

Mr. showed some 
curves with peaks higher and higher, 
day after day. 

Mr. core loss 
was increasing. 

Mr. Avams.—That high core loss 
place was the place where broke? 
that it? 

Mr. 
damage increasing, the core loss 
increasing. 

some evidence that these tests are 
the present time the testing 
ropes involves their partial destruc- 
tion. nondestructive type 
test like this the presence de- 
fects ropes can detected, 
much the better. 

should like mention one fact 

Director, Dept. Engineering and 


lurgy, Ontario Kesearch Foundation, Toronto, 
Ontario, Canada 
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that impressed the work going 
forward the small test equipment 
the Ontario Research Founda- 
tion. one the curves the 
type shown Fig. the paper 
defect was indicated being pres- 
ent certain point rope. 
We, being inexperienced 
ways mine cables and wire ropes, 
were quite unable detect visually 
any defect the rope the point 
clearly indicated the Cyclo- 
graph. 

happened that two three 
days later members the staff 
the Department Mines the 
Province Ontario came 
witness the test then proceeding. 
Their expert knowledge the ways 
wire ropes caused them 
along the length the rope the 
vicinity the place where failure 
seemed have occurred. One 
the experts then noticed slight, 
apparently unimportant, superficial 
defect point about four inches 
away from the place where the 
defect showed the Cyclograph 
chart. took out his penknife 
and began picking away the defect 
had detected and eventually 
pulled out wire which had broken 
the point where the Cyclograph 
had failure had occurred. 
This constituted rather impressive 
evidence that something had hap- 
pened four inches from where de- 
fect was apparent the surface 
the rope—something which had 
been shown the Cyclograph. 
think there are great possibilities 
for this test, but there remains 
tremendous amount work 
done before know exactly what 
the instrument measuring. 

stand it, not feasible with this 
apparatus distinguish between 
cold work and fatigue damage 
metal. understood the author 
say that assumed that cold 
work had been done, the strength 
the metal under static load would 
From the experience have had 
with cold work the University 
Illinois should agree with that 
statement, but under repeated load, 
cold work not too severe increases 
static elastic strength, increases 
tensile strength less degree, and 


Research Professor Engineering Materials, 
Emeritus, University of Illinois, Urbana, Il. 


not too severe, too often re- 
peated, also increases the fatigue 
strength somewhat. should like 
ask the author feels that 
with his apparatus detect 
surely whether fatigue damage has 
been done metal. 

Mr. should say 
you can surely detect that there has 
been change the physical prop- 
erties. whether the fatigue 
life has been increased decreased, 
sure you know more about 
that than do. Our feeling was 
that the rope had been damaged. 
did not show the regular 
tension test. matter fact, 
may not have been damaged 
fatigue. may just have been 
changed. Under random fatigue 
overloads such might met 
hoisting operations, would 
impossible say that fatigue life 
would reduced every instance 
change properties going the 
rope and that all know from 
these tests. 

would quite interesting cor- 
relate the Cyclograph results with 
predict fatigue failure 
method, could used for peri- 
odie inspection propellers and 
machine parts which usually fail 
fatigue. 

Mr. are very 
much interested the possibility 
normal fatigue tests. not 
great deal practical application 
this field myself but others 
might. have used the instru- 
ment some special instances 
try just that, but our results 
are not yet completed. Some 
them are 
quite sure what are doing 
before drawing any conclusions. 

have been using the instru- 
ment some rolling load tests for 
rail fatigue, for and have 
found some very interesting changes 
slope our curve before the rail 
shows cracks the compression 
side. What that means, are 
not prepared say yet. 

are also conducting tests 
rotating-beam fatigue machine 


Associate Professor Metallurgy, Notre 
Dame University, Notre Dame, Ind. 
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and find some interesting changes 
slope these tests before ean 
detect any failure normal meth- 
ods. afraid that any con- 
those results will have 
wait until have collected 
great deal data. 

Mr. What 
was employed? 

Mr. two 
thousand and two 
sand per second. The par- 
ticular frequency for any test 
chosen give nearly linear correla- 
tion between core losses and stress, 
and great flux penetration 
possible. 

Mr. 
specimen, the wire, those 
frequencies, are 
computable and particularly the 
higher frequencies are confined very 
largely the skin the material. 
The reason for first question 
the connection between the two, 
was connected with that fact: The 
more you know the reason why 
things, the more you ean figure them 
out, the better able you will 
interpret the results intelligently. 
think there are great possibilities 
there. 

Mr. 
done. are working now the 
explanations for the re- 
sults are obtaining. Some 
that work being done 
tion with Mr. Wlodek the Bureau 
Mines Ottawa, Canada, and 
believe will have some material 
soon. 

Mr. Apams.—Most your de- 
fects are the outside the cable, 
are they not? 

Mr. defects 
oceur the surfaee cable 
but internal defects are also 
able the frequencies between two 
choose frequencies give the 
results want. For larger cables 
the frequencies run around three 
four thousand which ap- 
parently gives sufficient penetra- 
tion detect defects through the 
entire cable. 

Mr. Apams.—What size cable? 

the low flux density used, per- 
meability quite low, giving many 
times the penetration usually ob- 
tained these frequencies using 
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stronger fields. You get much 
more penetration stranded cable 
than you the solid bar, great 
deal more. You don’t get anything 
like much the higher fre- 
quencies and course not uni- 
formly distributed over the section. 
Even one thousand you 
get much less flux density the 
the field. One interest- 
ing feature about the little 
which Mr. Ellis referred was the 
fact that the defect detected was 
the interior. One fundamental 
thing emphasize the fact 
are not detecting defects the 
wire. are detecting increase 
more than its share load, the unit 
stress higher. Actually in- 
terior defect throws more stress 
the outer wires, outer defects throw 
more the interior wires. Some 
problems are made little simpler 
these facts than first appears. 

Mr. Burr (by 
Rensselaer Institute 
have made studies and tests the 
general problem finding some 
nondestructive test the progress 


Professor Vibrations, Theory and Prac- 
tice, Rensselaer Polytechnic Inst., Troy, N. Y. 


fatigue metal. All used the 
same means fatiguing the speci- 
mens. This consisted two col- 
umns supporting knife edges 
thick, in. wide, depending 
stock available, and approxi- 
mately 142 in. long. 
tromagnet set under the middle 
the specimen was energized with 60- 
cycle current, and caused the speci- 
men vibrate near resonance 120 
with amplitude that could 
adjusted and measured with fair 
accuracy. 

Mr. Paulovich first tried 
determine whether the progress 
fatigue was accompanied changes 
the natural vibra- 
tion the specimen. found 
some variation fatigue progressed 
but this was not confirmed sub- 
sequent studies, which showed very 
little change naturai frequency 
the time when fine surface cracks 
could found with microscope, 
Magnaflux test. For one 
specimen, after the 
had dropped only one and 
one-half cycles per second, ten- 
sion test showed the characteristic 
fatigue fracture over 


the area the break. This sug- 
gested progressive embrittlement 
along certain areas within the metal, 
rather than progressive fracture, 
developing through any consider- 
able fraction history 
the specimen. Any progressive 
fracture would certainly have made 
observable changes the natural 
frequency the specimen. 

Mr. Duke (Ref. using the 
Mont Cyclograph, measured the 
core losses the specimens suc- 
cessive stages fatigue. This was 
done for specimens 
rolled and for other speci- 
mens from the same strip that had 
been annealed. Changes 
noted both lots, but opposite 
directions. Mr. Cavanagh has sug- 
gested explanation for be- 
havior (Ref. The changes ob- 
served for the annealed specimens 
were quite regular and progressive. 
This finding seems supported 
Cavanagh’s finding that 
changes affect readings made with 
the Duke’s work, 
the plastic deformations must have 
been very minute, since took 
about half million reversals 
produce the first detectable cracks. 


Investigation Methods Determining the Weight 
Average Thickness Tin Tin-Coated Copper and Brass 


Hanna’ 


SUMMARY 


With view suggesting rapid, dependable, and low-cost methods 
determining the average thickness tin coatings copper and brass, the 
author has critically studied fifteen methods which have been proposed for 
the determination the weight tin coatings copper and steel. 

The method recommended involves the selective stripping tin boil- 
ing solution sodium hydroxide containing suspended bismuth hydroxide. 
Two other methods involving the use sodium hydroxide-potassium 
iodate solution and acid solution, respectively, are sug- 


gested alternatives. 


Standards 
sociation Australia, whose re- 
quest the investigation was 
ried out, required description 
methods which could adopted 
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standard test procedures for deter- 
mining the weight average thick- 
ness tin tin-coated copper and 
brass dairy utensils and machinery. 

The microscopic examination 
transverse sections 
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articles was not acceptable 
standard testing procedure since the 
preparation specimens consumes 
much time and requires special skill. 
The Association required rapid tests 
which the tin coating removed 
without any 
tion the base metal. 

Besides requiring description 
suitable testing methods, the 
Standards Association desired 
informed any methods which had 


NOTE—DISCUSSION THIS PAPER 
INVITED, either for publication for the at- 
tention the author. Address all communica- 
tions Headquarters, 1916 Race 
Philadelphia Pa. 

1An Officer the Division Industrial 
Chemistry, Council for Scientific and Industrial 
Research, Melbourne, Australia. 
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been adopted standards other 
organizations. The literature 
the subject was therefore 
viewed; subsequent experimental 
work was based chiefly the pro- 
posals found the literature. 


PREVIOUS INVESTIGATIONS 


vealed that four methods had been 
proposed for determining the thick- 
ness tin coatings copper wire, 
and one method for testing 
coatings copper sheet. Seven 

7A “drop” test consists in measuring the 
time required for the complete removal small 
area tin coating with solvent, drops 


which are caused impinge the test speci- 
men under conditions. 


METHOD 
From Review of Literature 


No. 1. A.S.T.M.Standard | Solvent (hot concentrated H2S0O,) 
attacks copper and brass 


A 91 — 240 (dis- 
continued) 
No. Sodium 


ness tin coatings iron were 
also found, while two methods 
selectively detinning practically any 
tin-coated metal had 
gested. 
Four the methods 

for tin-coated iron (Nos. 
and Table were obviously 
unsuitable for testing tin coatings 
copper and brass. One the 
methods proposed for coatings 
iron (No. and three which had 
been applied tin-coated copper 
(Nos. 18, and 14) appeared 
based sound principles, but 
their application involved relatively 
lengthy experimental work and the 
use special equipment. They 
were therefore 


TABLE I.—OPINION BASED LABORATORY TRIALS LITERATURE REVIEW. 


COMMENTS 


From Results of Experimental Trial 


Lead deposits base metal co- 


‘ata herent form. Solution dissolves 


copper and brass slowly 
AntimonyChlo- metal. Antimony deposits 
portion base metal coherent 
form 
No. 4. Ferric Alum - Hy- ne | Appreciable dissolution of base 
Acid, metal 
Phosphoric 
No. Hydrochloric Ni- Solvent attacks copper and brass 
tric 
tic and brass dissolve slowly the 
anode. Requires electrolytic ap- 
paratus 
No. Applicable only toa magnetic coat- 
ing nonmagnetic base non- 
magnetic coating on a magnetic | 
base 
to20 min. The high temperature 
required causes progressive for- 
mation alloy layer and reten- 
tion tin 


muth Hydrox- 
ide? 


rapid. action base metal 
or on intermediate alloy layer. 
Bismuth does not adhere firmly 
to specimen and can be con- 
| verted to nitrate for re-use 


No. 10. Caustic Expensive reagent used which can- Recommended Alternative. Dis- 


tassium not re-used 


No. 11. Ammonium Per- Involves accurate analytical work 


No. 12. Trichloracetic 


Complete re- 


solution tin rapid. action 
| on base metal or on intermediate 
alloy layer 


Using method, special ap- test: Complete removal 
paratus required. 


of tin difficult to detect visually. 


moval tin difficult detect. weight” test: Recom- 


Results may not give average 


mended alternative: Dissolu- 


thickness. Expensive reagent tion tin rapid and action 


which cannot re-used 
Elaborate electrolytic apparatus re- 


No. 13. 
furic Acid? quired 
No. 14. Electrolytic-Stan- 
nous 


No. 15. Caustic Soda Hy- 
drogen Peroxide 


b A. W. Hothershall, and W. N. Bradshaw, 
Tech. Pubn. Internat. Tin Res. and Develop 
Council, Series A, No. 37. 

Clarke, Tech. Pubn. Internat. Tin 
Res. and Develop. Council, Series No. 12. 

Schumann, and Blumenthal, 
tech. Z., Vol. 48, 1295 (1927). 

* B. Chalmers, W. E. Hoare, and W. H. Tait, 
Tech. Pubn. Internat. Tin Res. and Develop. 
Council, Series No. 66. 

Hoare, Tech. Pubn. Internat. Tin 
Res. and Develop. Council, Series No. 59. 


Electrolytic apparatus required 


base metal alloy layer 


Using solution “loss 
method, the dissolution the 
tin slow compared with 
methods Nos. 9, 10, and 12. 

action base metal alloy 
layer 


wrorkas | Excessive consumption of peroxide. 


The peroxide causes some ap- 
preciable and variable dissolution 
copper and brass 
D. E. Torskii and P. J., Il’enko, Konservnaya 
i Plodoovoshschnaya Prom. (Fruit and Vegetable 
Canning), Vol. 10, pp. (1939). 
British Standards Institute 
1407. 
Finishing, Vol. 41, pp. (1943 
iG. Grower, Determination 
Tin Tinned Copper Proceedings, 
Am. Soc. Testing Mats., Vol. 17, Part II, p. 129 
(1917). 
k P. W. Seddon, Metal Finishing, Vol. 41, pp. 1, 
(1943). 
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able. Methods Nos. 10, 
and were considered worthy 
experimental trial. 


The experiments were aimed 
determining whether tin coatings 
could rapidly and quantitatively 
stripped without any dissolution 
the underlying copper and 

The solubility uneoated copper 
and brass each detinning solution 
was first determined; solutions 
which did not affect the base metals 
were then used for stripping typical 
coated specimens. each experi- 
ment, the total quantity detin- 
ning reagents employed con- 
siderably greater than 
retically required for the dissolution 
the coating the test samples. 
Method No. was tried both 
“drop” test? and “loss weight” 
test. addition trying the 
methods which had been proposed 
the literature, some tests were 
made ascertain whether 
soda hydrogen peroxide mixture 
would selectively strip tin 

The results both the laboratory 
trials and the literature review are 
summarized Table 


DISCUSSION RESULTS 


The only solutions which cleanly 
and rapidly removed all the un- 
alloyed tin without corroding the 
base metal were the 
droxide solutions 
muth hydroxide and io- 
date, respectively, and 
chloracetic acid solution. None 
the solutions affected the copper- 
tin alloy layer between 
metal and the coating. was con- 
sidered that this did not detract 
from the value tests involving 
the use these solutions because: 

The determination the 
thickness tin coatings, not alloy 
layers, was the main consideration. 

The thickness alloy layers 
appeared negligible com- 
pared with the thickness even 
thin tin coatings. 

acid solution was selective 
its action, but dissolved tin more 
slowly than did the above solutions. 


RECOMMENDATIONS 


The 
hydroxide method was recommended 
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dure. notable advantage this 
method was that the bismuth 
trate used the preparation the 
preciable economy regard re- 
agents. 

Both the sodium hydroxide-potas- 
sium iodate and the trichloracetic 
acid solutions stripped the tin coat- 


(a) Solutions Required: 


(1) Bismuth nitrate solution: 
nitric acid (1:30). 

Sodium hydroxide solution: 100 
liter water. 

(3) 
droxide mixture: made adding (1) 


(2). 
(b) Procedure: 


Three specimens shall taken for test- 
ing. Specimens sheet tube shall 
about in. square. The three specimens 
shall cleaned with carbon tetrachlo- 
ride, benzol petrol [gasoline], rinsed 
dried thoroughly, and weighed 
together (to the nearest 0.01 g). After 
weighing, each specimen shall placed 
singly sling nichrome wire, and 
immersed liter boiling sodium hy- 
droxide-bismuth hydroxide 
The same solution may used for all 
three test pieces turn. After immer- 
sion for min, each specimen shall 
removed, rubbed with 
wetted rubber, washed, 
This process dipping, washing, and in- 
specting shall repeated each speci- 
men until the coating has apparently been 
removed (see Note below); the speci- 
mens shall then rubbed (as above), 


ings efficiently the caustic 
soda-bismuth hydroxide mixture 
but there economical method 
regenerating the iodate the 
trichloracetic acid. 
soda-potassium iodate and the tri- 
chloracetic acid 
therefore recommended alterna- 
tives where cost and consumption 
reagents were not important. 
The following description the 


APPENDIX 


washed running water, rinsed 
hol, dried, and weighed together. The 
above sequence immersion, rubbing, 
washing, drying, and weighing shall 
repeated until the total weight the 
specimens remains unchanged. The three 
stripped specimens shall weighed to- 
gether the nearest 0.01 

From the total loss weight, the aver- 
age thickness the coating can found 
applying the following formula: 


118 
where 

average thickness tin coating, 
inches, 

total loss weight specimens, 
grams, 

total area tin-coated surface, 


square inches, and 
118 weight grams cu. in. tin. 
Results shall reported the nearest 
0.0001 in. (or the nearest 0.01 per 
unit area). 


(c) Recovery Bismuth: 


The bismuth the detinning mixture 
may recovered for re-use the follow- 
ing Manner: 

the completion the test, piece 
pure tin (weighing approximately 
100 g.) shall immersed the 
boiling solution for min. The piece 

(1).—When the unalloyed tin has been 
removed, lighter gray, alloy layer ap- 
pears place the etched tin 
layer. The method described removes only the 


unalloyed tin which constitutes all but very 
small proportion of the applied tin coating. 


standard testing 
been accepted the 
standard specification for milking 
machines. 

Two alternative 
ing procedures are presented for 
estimating weight average thick- 
ness tin tin-coated copper 
and brass sheets, tubes, small 
parts (see Appendix). 


tin shall then removed and rubbed 
with piece wetted rubber, and washed 
remove loosely adhering bismuth 
The solution shall boiled again and 
filtered through hardened filter paper, 
and the powdered bismuth washed thor- 
oughly with hot water. The bismuth 
shall then removed from the filter 
paper, dried heating 100 110 
for hr., and stored for re-use. 


(a) Required: 


Caustic soda-potassium iodate solution: 
potassium iodate dissolved liter 
water. 


(b) Procedure: 


The procedure and formula are the 
same for the caustic soda-bismuth hy- 
droxide method. not possible 
recover the reagent for re-use. 


TRICHLORACETIC 
(ALTERNATIVE 


(a) Solution Required: 

Trichloracetic acid solution: 100 
trichloracetic acid dissolved liter 
water. 

(b) 

The procedure and formula are the same 

for the caustic soda bismuth hydroxide 


method. not possible recover the 
reagent for re-use. 
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Tension and Torsion Creep Properties Cloth Laminates 


Joseph Marin’ 


SYNOPSIS 


The purpose this paper report tension and torsion creep-test data 
three cloth-based laminates. tests were made for round and tubu- 
lar specimens and the data were interpreted three methods—the log-log, 
the semi-log, and the hyperbolic sine methods. theoretical correlation 
given between the tension and torsion creep values based distortion 
energy criterion. This correlation permits the prediction torsion-creep 
deformations when creep constants for tension are known. order 
the stress values used for the creep tests and obtain complete in- 
formation the static properties, tension, compression, and torsion, stress- 
strain diagrams were taken for each material. 


based laminated plastics tested were 
supplied the Synthane Corp., 
Oaks, Pa., and are designated 
and laminates the Syn- 
thane catalog. The specimens for 
most the tests were tubular with 
inside diameter about in. 
and outside diameter about 
in. Both the control and creep 
tests were made under humidity 
and temperature conditions approx- 
imating those conditions specified 
the A.S.T.M. its Tentative 
Recommended Practice for Long- 
Time Tension Tests 
The creep tests were conducted 
creep laboratory which the hu- 
midity was controlled both 
humidifier and dehumidifier, and 
electrical heating units were used 
for raising the temperature when 
necessary. 


Sratic TENSION, COMPRESSION, 
AND TESTS 

Tension stress-strain data rup- 
ture were obtained using 
capacity Baldwin Southwark hy- 
draulic machine. The specimens 
were gripped collets and use 
steel plugs the ends the 
specimen. prevent rupture 
the tension specimens stress con- 
centration the collets, the wall 
thickness the central section was 
reduced. designed aver- 
aging type strain gage with 
2-in. gage length was used for 
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measuring tensile strains. Figure 
shows the three stress-strain dia- 
grams for each the three lami- 
nates, and Table gives the yield 
strength, ultimate 
ness, and ductility values for each 
test. The yield strength ob- 
tained using the offset method? 
and the represents the 
average slope the stress-strain 
diagram modulus elasticity 
between zero and 5000 psi. stress 
values. The ductility represents 
the percentage elongation rup- 
ture. examination Table 
shows that the strength, stiffness, 
and ductility tension the and 
laminates are approximately 
equal. For the laminate, how- 
ever, the strength about one half 
and the ductility about one third 
the values the and laminates. 

Compression control tests were 
made tubular specimens about 


9000 
8000 
7000 
6000 


5000 


Stress, psi 


Fig. 1.—Averaging Type Strain Gage, with 
2-in. Gage Length. 


0.0025 


Fig. Tension Stress-Strain Diagrams, Tubular Cross-Sections. 
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MECHANICAL 


PROPERTIES STATIC 


TENSION. 


ensile Stiffness 1 
Dsl. psi. psi. 
No. 2 0.171 6250 | 7200 0.96 0.94 
I No. 3 0.183 7000 } 7450 0.88 1.03 
No. 0.170 6925 7500 0.81 1.18 
Average 6720 7380 0.88 1.03 
No. 1 0.17: 7250 | 8350 0.89 1.40 
No. 0.167 7400 8330 1.10 1.03 
No. 0.167 6450 8000 1.01 1.22 
Average 7030 8230 1.00 1.22 
No. 0.167 4350 4350 0.37 
No. 4400 4400 1.30 0.35 
No. 3 0.171 4000 | 4000 1.07 0.37 
Average 4250 1.20 0.36 


TABLE 
Speci- Area 
Material men sq. in. 
L 4 No. 2 0.246 
Average 
No. 1 0.246 
No. 4 0.246 
Average 
No. 1 0.246 
AA ae No, 2 | 0.246 
Average 


in. long using specially designed 
averaging type strain gage with 
in. gage length (Fig. 3). The slen- 
derness ratios the specimens 
were such that failure buckling 
was prevented. compression 
stress-strain diagrams for the three 
laminates are shown Fig. and 
the 
strength, stiffness, and ductility 
values are given Table The 
yield strength and stiffness values 
were determined the same manner 
the tension tests. compari- 


son values Tables and 


Fig. Averaging Type Strain Gage, with 
l-in. Gage Length. 
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Yield 
Strength, 
psi. 


9000 
9000 
9000 
8000 
7600 
7800 


5000 
5400 
5200 


| Compressive 


4250 


PROPERTIES STATIC 


Stiffness 


Strength, E X 10-7, 
psi. psi. 
27000 
25600 1.08 
26300 1.12 
24000 1.50 
23800 1.41 
23900 1.45 
18700 1.22 
20600 1.91 
19650 1.56 


TABLE 


COMPRESSION. 


Ductility, 
per cent 


shows that for the and materials 
the ultimate compressive strength 
about three times 
strength, the modulus elasticity 
compression about one and 
half times the value tension, and 
the ductility compression six 
nine times great tension. 
For the material similar ratios 
the properties tension and 
compression apply. 

Torsion tests were made using the 
torsion machine shown Fig. 
The torsion specimen shown has 
steel plugs inserted the ends and 
attached horizontal shafts 
means collets. The shafts are 
supported several closely spaced 
bearings. means these bear- 
ing supports, load applied the 


-MECHANICAL PROPERTIES STATIC 


Speci- 


Outside 


Inside 


Tensile Unit Stiffness, 


Ductility, 


ateria diameter, Diameter, | Strength, 
No. 1 0.75 0.50 10850 0 370 8.0 
No. 0.75 0.50 7280 0.319 
No. 0.50 4290 0.358 2.2 
Average 4585 | 0.356 2.4 
000 24000 
000 
| 
20000 
12000 
800 
400 
wo oo 
@ 
O lc 000 
000 000 
OOO 800 
000 600 
800 
400 200 
O 
Unit Strain, inch 


Fig. 4.—Static Compression Stress-Strain Diagrams, Tubular Cross-Sections. 
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Fig. 6.—Static Torsion Torque-Twist Diagrams, Tubular 


Cross-Section. 


circumference the wheel shown 
produces pure torque free from 
transverse shear the specimen. 
The angle twist during torsion 
test measured the twistmeter 
shown. Figure shows the torque 
angle-of-twist diagrams rupture 


for the three laminates tested, and 
Table III lists the values the 
mechanical properties 
obtained from these tests. Table 
the ultimate strength and stiff- 
ness are determined, assuming the 
elastic theory applicable. Al- 
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though this assumption incorrect 
for both the strength and stiffness 
calculations, the quantities obtained 
will value for purposes com- 
parison. angle-of-twist values 
rupture are given Table 
and are indicative the ductility 
torsion. comparison the values 
Tables and shows that the 
stiffness modulus elasticity 
torsion about one third the value 
tension for the three laminates 
tested. The ultimate 
values for torsion and tension for 
the and materials about the 
same. The torsional strength 
higher than its tensile 


TENSION CREEP TESTS 
Tension-Creep Results: 
Tension-creep tests tubular 


Fig. 7.—Tension Creep Machine. 


specimens with about inside 
diameter and about outside 
diameter were made using the creep 
machine shown Fig. Creep- 
strain readings for each specimen 
were observed using micrometer 
microscope strain gage 
ink target points placed white 
background (Fig. 8). 10-in. gage 
was used increase the accuracy 
the creep-strain values obtained. 
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¥ | 
Fig. Machine. 
Angle Twist, deg 


cr 


— 


Fig. 8.— Machine Used for Taking Creep- 
Strain Measurements. 


Except for the gage length selected, 
the tests followed the Federal Speci- 
fications Creep readings for 
various stress values were taken 
selected time intervals for period 
1000 hr., and the data 
obtained are plotted Figs. 10, 
and 11. 

Creep-time relations for plastics 
are sometimes plotted log-log 
basis (2), and for many tests 
straight-line relations between creep 
strain and time have resulted 


plotting this manner. For the 
data shown Figs. 10, and 11, 


after initial period, the creep- 
time relation can approximated 
straight line constant creep 
rate shown. The assumption 
constant creep rate has important 
advantages since stress-creep rate 
relation can obtained for the 
purpose selecting design stress 
(2). 

Creep-strain values 1000 hr. 
for each material and stress are 
givenin These values in- 
clude both the elastic and creep 
also gives the constant creep-rate 
values. The constant creep rate 


The boldface numbers parentheses refer 
the references appended this paper. 
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TABLE IV.—STATIC TENSION CREEP TEST DATA. 
No. 0.282 874 3100 15.0 8.25 
No.2 0.250 1054 4220 15.00 
No. 0.250 1337 5350 21.50 
No. 4 0.246 1712 6970 : 
No. 0.246 1575 6400 
No. 0.245 1431 5840 
No. 1 0 1472 5900 47.70 | 11.75 
No. 1118 4550 22.30 6.65 
No. 881 3580 11.42 2.25 
| i 
No, 874 3610 4.30 2.85 
No. 5 0 1257 5140 , 
No. 736 3010 3.75 2.01 
TABLE V.—COMPARISON CREEP DEFORMATIONS 
Type Stress, Creep 
1500 4.7 0.78 
2500 3.90 
3000 9.3 1.56 
Static tension strain 3500 10.9 1.83 
1000 1.4 0.1 0.47 
2000 4.0 0.6 1.11 
Tubular 3000 7.8 2.00 
5000 19.8 8.0 
6000 29.16 12.26 ; 
500 0.06 0.47 
1000 0.25 0.94 0.55 
1500 0.56 1.40 0.83 
1.02 1.87 1.10 
Static torsion angle twist Tubular 2500 1.62 2.34 1.38 
1000 hr. 3000 2.38 
3500 3.22 
4000 4.20 
4500 5.26 2.49% 
5000 6.40 2.76 


For static tension the units are inches perinch 


Extrapolated values. 


0040 


for static torsion the units are degrees per inch. 


0.035 


Creep Strain, in. per inch 


Fig. Tension Creep-Time Relations for Tubular Cross-Sections, 


with Material 


represents the slope the creep- 
time plots after the initial stage. 
Using the values given Table 
for creep and stress, comparison 
the creep strains 1000 hr. for the 
three laminates can made 
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shown Fig. 
that the creep laminate 1000 


hr. considerably greater than for 
was prepared using the curves 
Fig. and gives comparison 


Figure shows 


Table 


Pig 
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| 
. 
i 
f 2 
i 
> 
t | | } | 
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Time, 


} 
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30} 
c = 
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Fig. Tension Creep-Time Relations for Tubular 


Stress, ps 


0.0040 Fig. 12.—Comparison Static Tension 
Creep Strains, Tubular Cross-Sections. 
00035 
-a 
00025 
00020 
=x 
© a 
oO £ 
0.0010 
0.0005 
100 200 300 400 500 600 700 800 900 1000 
a 
Time, 
Fig. 11.—Static Tension Creep-Time Relations for Tubular Cross-Sections, with 


Fig. 13.—Comparison Creep Rate- 
Static Tension Stress Relations, Tubular 


TABLE VI.—CREEP RATE-STRESS CONSTANTS. Cross-Sections, Using the Log-Log 
Type of Stress | Materiai | | 
Static tension 
Static torsion Tubular specimens 2.25 2.98 
TABLE VII.—CREEP RATE-STRESS CONSTANTS AND 
T., ype o onstant Jonstant 
L.. 6.88 
Round specimens eee 3.62 7.16 e 20 
| AA 2.95 ¢.52 
Static tension 
Tubular specimens 2.47 6.78 ress, 
4.98 Fig. 14.—-Comparison Creep Rate-Static 
Static torsion Tubular specimens { ae 5 02 4.82 Tension Stress Relations, Tubular Cross- 
3.10 4.56 


Sections, Using Log Method. 
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Fig. Creep Rate-Static Tension 


train at 1000 


c 


1000 1500 2000 


2500 3000 3500 4000 


Stress, psi 


Fig. Static Tension Creep Strains 


Stress Relations, Tubular Cross-Section, Using Hy- 


perbolic Sine Method. 


the creep strains for specific stress 
values. 


Interpretation Tension-Creep Test 
Results: 


Three methods interpretation 
the creep results were used. The 
log-log and semi-log were selected 
because these have been found for 
several years the most ade- 
quate (2), and the newer hyperbolic 
sine method proposed Nadai (3) 
was considered since this method 
has been found satisfactory some 
recent investigations (4). these 
methods the constant creep rate 
represents the slope the creep- 
time relations (Figs. 10, and 11), 
and the stresses are assumed 
defined one the following rela- 
tions: 


Log-log method (1) 
Hyperbolic sine method 
where: 


the constant creep rate 
the stress, 


material constants determined 
for each particular set test data. 
For the log-log method the con- 
stants and Eq. can best 
determined plotting the creep 
rate and stress values log-log 
paper shown Fig. for the 
three laminates. The value then 
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Using Round Cross-Sections. 


TABLE RATE-STRESS CONSTANTS AND 


Type Stress Type Specimen 


Static tension | 


Tubular specimens 


Static torsion Tubular specimens 


| 
Round specimens 


Constant Constant 
2.32 X 1078 760 
AA 3.53 1078 1100 


TABLE TENSION CREEP TEST DATA WITH ROUND CROSS-SECTIONS. 


No. 0.0491 100 
No. 0.0491 171 
No. 4 0.0491 122 
No. 0.0491 171 
No. 0.0495 132 
No. 0.0495 145 
No. 0.0495 110 
0.0495 
| | 
No. 0.0491 171 
No. 0.0495 132 
No. 0.0491 145 
| No. 4 0.0491 110 
No. 5 0.0491 92 


Stress Creep Rate, Ci, Creep (es) 1000 

2040 6.00 6.45 

3050 | 10.00 9.25 
3480 17.50 10.25 
8.72 
2660 5.50 4.58 
2920 
2220 4.45 2.62 
1860 4.03 2.30 
1400 2.23 1.51 
3470 2.65 1.70 
2660 
2950 2.25 1.5 
2440 1.60 1.43 
1880 1.22 1.09 
1400 0.79 0.82 


represents the slope the assumed 
straight line representing the test 
points, and the value the inter- 
cept this straight line the creep 
Table for the three materials 
tested. 

For the log method semi-log 
plot can used shown Fig. 14. 
The constants representing the aver- 
age straight lines Fig. are 
given Table VII. 

method for determining the 
constants using the hyperbolic sine 
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method explained Appendix 
improvement over the method sug- 
gested Nadai and (4). 
comparison the test points with 
the hyperbolic sine relation shown 
the sine relations are 
listed Table VIII. 

examination Figs. 13, 14, 
and shows that conclusion can 
reached regarding which method 
interpretation gives the best 
agreement with the test data. The 
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Fig. 17.—Comparison Creep Rate-Static 
Tension Stress Relations for Round Cross- 
Sections, Using Log-Log Method. 
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Fig. 18.—Comparison Creep Rate-Static 
Tension Stress Relations for Round Cross- 
Sections, Using Log Method. 
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Fig. 19.—Comparison Creep Rate-Static 
Tension Stress Relations for Round Cross- 
Sections, Using Hyperbolic Sine Method. 


Fig. 20.—Four-Unit Torsion-Creep Machine. 


psi 


Angle Twist, deg. 


Fig. Torsion 
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Creep-Time Relations for Tubular Cross-Sections, with 
Material 
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Fig. Torsion Creep-Time Relations for Tubular Cross-Sections, with 
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TABLE X.—STATIC TORSION CREEP TEST DATA. Fig 


single unit this ma- 


No. 0.75 0.50 172.0 2590 time relations for the three laminates 
representing variation creep angle 
No. 0.75 0.50 80.0 1200 8.25 0.60 
No. 0.75 0.50 147.5 2220 10.00 1.20 
obtained from these curves are 
the torsion-creep values the three 


laminates given Fig. and 
shows that the creep 1000 hr. 
greatest for the material and least 


2220 psi 


psi for the laminate. 

wo + 

<a 


Time, 


1000 


Fig. Torsion Creep-Time Relations for Tubular with 
Material AA. 


strains 1000 hr. and the creep 
rates are givenin Figure 
16, based Table gives com- Sheor Stress, psi 

materials for various stress values. Stress Relations fer 
The three methods interpretation lar Using Log-Log 
applied the test data for round 
specimens and the results are shown 
Figs. 17, 18, and 19. The ma- 
terial constants obtained from these 


and for the tubular tension 
specimens, any one the three 
methods can considered ap- 
proximately representing the test 
data. Tables and show that 
there approximate agreement be- 
tween the creep values for tubular 
and solid round specimens subjected 
tension. 


00 4000 5000 6000 


Fig. Static Torsion- 
Creep Twist for Tubular Cross- 
Sections. 


experimental data, however, can 

Tension-creep tests solid speci- 

1 


c 
t 


mens round cross-sections in. 
diameter were made the three 
laminates L,C,and AA. The creep 
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The torsion-creep tests tubular 
specimens were made the four- 
unit torsion-creep machine shown 
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Fig. 26.—Comparison Creep Rate- 
Static Torsion Stress Relations for Tubu- 
lar Cross-Sections, Using Log Method. 
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Shear Stress, 


Fig. Creep Rate-Static 

Torsion Stress Relations for Tubular 

Cross-Sections, Using Hyperbolic Sine 
Method. 


The three methods interpreta- 
tion used for the tension-creep data 
were applied the torsion-creep re- 
sults shown Figs. 25, 26, and 
27. these figures 
shows that one method can 
selected preferable. for the 
tension-creep data, however, any 
one the methods may assumed 
The material constants using the 
assumed lines Figs. 25, 26, and 
are given Tables VI, VII, and 


CORRELATION TORSION AND 
TENSION-CREEP VALUES 


For design purposes would 
highly desirable creep values for 
various types stress could de- 
termined from 
constants. distortion energy the- 
ory for predicting creep under com- 
bined stresses using the log-log ten- 
sion-creep constants available (2). 
The author has applied this theory 
the problem tube subjected 
torsion combined with internal 
pressure and axial loads (2). The 
axial and circumferential creep 
stresses were found 


TABLE XI.—COMPARISON THEORETICAL AND EXPERIMENTAL CREEP VALUES 
TORSION. 


Material Specimen hr. Between Experimental 
psi. Experimental and Theoretical, per cent 

No. 3a 2020 5.0 12.5 8 

No. 3050 30.0 30.6 

No. 3960 57.0 

No. 5000 93.3 92.8 

No. 5 1850 16.64 3 

G.. No. 6 2590 33.5 25.3¢ 4 

No. 3 1200 8.3 3.4 8 

AA No. 4 1700 9.7 4.6 5 

No. 5 2220 10.0 5.9 3 

No. 6 2680 19.2 PS s 


Values obtained using and values for round tension creep specimens. 


where 

the axial stress, 

the circumferential stress, 
the torsional stress, 


B,n the tension log-log creep- 
stress constants, 


the axial creep rate, and 
=the circumferential creep 
rate. 


and the circumferential creep rate 


The creep rate Eq. ex- 
pressed radians per inch the 
length. Using the and values 
from the tension-creep tests, the 
predicted torsion-creep rates, 
obtained Eq. are given 
Table XI. Using these creep rates 
and correcting for the initial creep, 
the predicted creep angle twist 
for each stress and material ob- 
tained. The actual values the 
creep angles twist are also calcu- 
lated for purposes comparison 
with the 
values. (See Table XI.) view 
the many assumptions and the 
fact that this new field study, 
the agreement between tests and 
theory considered adequate. 


CONCLUSIONS 

The values obtained for the 
strength, stiffness, and ductility 
the three laminates tested show that 
the relative these proper- 
ties tension are not the same 
for torsion and compression. 

The relative creep resistance 
for the three laminates was found 
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different tension than tor- 
sion. 

Three methods interpreta- 
tion for selection design stresses 
considering creep were used. Any 
one these methods interpreta- 
tion may used approximately 
represent the creep rate-stress varia- 
tion. There are not sufficient ex- 
perimental results, however, ar- 
rive definite conclusion. 

torsion-creep deformations based 
the log-log tension-creep constants 
given. 
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APPENDIX 


SINE METHOD FOR INTERPRETATION CREEP 


The log-log and log methods 
pretation are ones that usually have 
been used for inierpretation creep- 
test data metals. newer method, 
which promises give better fit 
creep-test data metals, the hyper- 
bolic sine method proposed Nadai 
(4). this method the creep rate- 
stress relation assumed 


where and are experimental con- 
stants for particular material. 

not possible determine and 
log-log and semi-log methods because 
Eq. appears the hyperbolic sine 
term. However, the following indirect 
method for finding can used. 

S’, C’, and represent the 
stress and creep-rate values that corre- 
spond one the lowest and highest 
stress test points, then order for the 
curve represented Eq. pass 
through these points, 


and 


Sinh 

Equation defines the value the 
constant since all other quantities 
Eq. are known. However, since 
cannot evaluated directly from Eq. 
the following method will used: 

covering the range stress values 
the test. 


written form).—Mr. Marin has pre- 
sented some interesting data the 
physical properties cloth lami- 
nates. Besides presenting such data, 
theoretical correlations. 

Creep phenomena even for the 
most homogeneous materials are 
very complex, and for the 
reported, undoubtedly even 
more so. question principle 
the validity application the 
distortion energy theory mate- 
rials that not possess equal 
moduli elasticity tension and 
compression. 


1 Assistant Professor of Civil Engineering, 
University California, Berkeley, Calif. 
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Fig. for Determination Stress Constant 


Substitute each set and 
values Eq. and obtain relation 
between the creep ratio and the stress 
constant 

Plot the relation obtained item 
shown Fig. 28. 

Repeat the other sets 
and values and plot shown 
Fig. 28. 

the and values can obtained 
directly from the graph when the value 


DISCUSSION 


tacitly assumes their equality and 
constant Poisson’s ratio. More- 
over, the 
even exhibit different properties 
identical tension tests depending 
their cross-section, shown 
Table 

Then matter detail, note 
that the author attempting 
correlate creep rates torsion 
erly chose use the data from simi- 
lar tubular tension specimens 
two cases, yet used data from round 
specimens one. The latter seems 
unwarranted. 
constant see from Table 
for the material, 6.28 
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material. With known, the value 
can calculated using Eq. 
The units and correspond 
those used for and respectively. 

applying the procedure for 
mining should noted that Eq. 
asymptotic the straight lines 
and This means that the 
selecting the test points that 


the other. The writer would like 
know the reason for such 
choice. 

For the sake completeness 
the paper, believe would well 
include the temperature and 
humidity which the tests were 
performed. 

written form).—Mr. Marin has 
given method for determining 
the constants the 
sine relation between stress and 
creep rate. For those who may 
wish try other methods which 
have been proposed, reference 
made similar procedure sug- 


Mechanical Engineer, Research Labs., West- 
inghouse Electric Corp., East Pittsburgh, Pa 
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gested These methods 
show that not difficult apply 
the hyperbolic sine relation when 
creep rates are known for two 
more stresses the same tempera- 
ture. The advantages the hy- 
perbolic sine over the more com- 
monly used straight-line log-log 
plot are clearly indicated the 
1943 A.S.M.E. 

CHAIRMAN 
thing which impresses this 
sort activity, having worked 
with plastics game for long time, 
that continually battle 
simplify the testing these ma- 


vated Temperatures—The Hyperbolic Sine Rela- 
tion between Stress and Creep Rate,” Trans- 
actions, Am. Soc. Mechanical Engrs., Vol. 65, 
pp. 761-769 (1943). 

Bakelite Corp., Bound 


terials. continually try find 
shortcuts knowledge. 

wonder whether not 
thereby, considerable extent, 
fail improve our knowledge. 
That is, should recognize 
some the complexities really 
understanding materials, and try 
learn the various things that 
should know about them, and apply 
that knowledge, should make 
greater progress. 

the paper, shown that 
these materials have their individual 
virtues. None them has all the 
virtues—each has its own particular 
ones—and that, think, very 
important point remember 
materials, that one cannot look 
one thing and know all about ma- 
terials. 


Mr. 
closure author agrees 
with Mr. that the distortion 
energy theory does 
apply. This not because 
differences modulus elasticity 
stated Mr. Popov, but 
due the differences compression 
and tension yield strengths the 
plastics. matter fact, the 
moduli elasticity tension and 
compression for the tested 
are nearly equal. The reason for 
using the theory that the 
only one available and the applica- 
tion this theory represents 
least attempt interpret the 
test results. The tests were made 


Material Purchase Specifications 


articles and 
philosophies, and need for material 
purchase specifications 
sented many conflicting views 
this important subject. There are 
some individuals, found mainly 
among certain groups 
materials, who feel that purchase 
specifications are unnecessary, im- 
practical, and detrimental the 
interests both the consumer and 
the producer; there are others who 
firmly believe that purchase speci- 
fications are necessary, but cannot 
get together the type speci- 
fication that should employed, 
namely, composition, properties, 
performance type, any combina- 
tion these. the author’s 
desire record his experiences and 
those the company repre- 
sents, thereby helping crystallize 
thinking along certain lines which 
have heretofore not been brought 
out. 
The main function any pur- 
chase specification inform the 
supplier exactly what required, 


NOTE—DISCUSSION OF THIS PAPER IS 
INVITED, either for publication for the at- 
tention the author. Address all communica- 
tions Headquarters, 1916 Race St., 
Philadelphia Pa. 

Material and Process Standards Supervisor, 
Sperry Gyroscope Co., Inc., Great Neck, N. Y. 


manner that puts the least 
amount restriction the sup- 
plier and yet assures the buyer 
that the quality and characteristics 
the product will not vary with 
each purchase. The assurance that 
the characteristics the material 
will the same each time 
great importance, will shown 
later, and constitutes the guiding 
factor which type specifica- 
tion should employed for given 
group materials. 

Materials purchased specifica- 
tions must addition studied 
thoroughly the laboratory and 
service determine all their 
properties and characteristics 
that intelligent application can 
made. get know the 
various physical properties the 
materials, such coefficient ex- 
pansion, thermal conductivity, elec- 
trical conductivity, specific heat, 
melting point, and many others; 
learn their characteristics, their 
behavior various corrosive media, 
their fabricating properties rela- 
tion machining, stamping, form- 
ing, welding, brazing, and soldering, 
and many other pertinent facts. 
Such fundamental data have been 
compiled for good many materials, 
and are constantly being added to. 
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Sperry, such data are made 
available our engineers and other 
personnel the form Material 
Standards, which system has been 
described the author the ar- 
ticle Standardization” 
The important thing, from 
the specification standpoint, how- 
ever, that once the engineer has 
learned utilize certain property 
must assured getting that same 
property characteristic all 
times. 


SPECIFICATION 


The composition 
tion ties down the exact chemical 
composition makeup ma- 
terial. This type specification 
best suited for the .specifying 
metals and alloys. The manu- 
facture the more common metals 
and their alloys now well estab- 
lished, and manufacturers make rou- 
tine chemical analysis tests for each 
batch melted. result, nearly 
all metallic materials are supplied 
under some form composition 
specification. The buyer 
assured the same basic charac- 
teristics the material each time. 


The boldface numbers parentheses refer 
the references appended this paper. 
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Typical examples this type 
specification are A.S.T.M. Speci- 
and many others. 

The composition type specifica- 
tion does not lend itself the speci- 
fying most nonmetallic materials, 
including finishing materials such 
paints, enamels, varnishes, and lac- 
quers. the nature these ma- 
terials, the exact ingredients and the 
percentage each may vary from 
supplier supplier and yet 
entirely 
more, most purchasers are not quali- 
fied prescribe the exaet chemical 
composition makeup this type 
material, and the manufacturers 
are reluctant divulge their com- 
position formulas buyers for fear 
that other suppliers may duplicate 
their products. For these 
other types specifications must 
employed. 


PROPERTIES TYPE SPECIFICATION 


The properties type specification, 
often referred erroneously 
performance type specification, ties 
down the physical, chemical, elec- 
trical, and other properties the 
material that are capable being 
measured the laboratory 
standard methods test. The 
composition, makeup, chemical 
constituents the material are not 
specified. This very desirable 
type specification but unfortu- 
nately cannot used itself 
assurance receiving the same 
product each time had. 

pointed out Gerald Rein- 
smith (25), one the important 
advantages claimed for this type 
specification the ease with which 
changes from one material an- 
other may made times criti- 
shortages. This the very rea- 
son why highly dangerous 
utilize the properties type 
tion itself. our own com- 
pany, and most others (and the 
same might said any A.S.T.M. 
purchase specification), when ma- 
terial standardized for general 
use, all the applications which 
that material may applied are not 
write properties type specifica- 
tion that can foretell and tie down 


Standard Specifications for Commercial Cold- 
Finished Bar Steels and Cold-Finished Shafting, 
1946 Book A.S.T.M. Standards, Part IA. 

Standard Specifications for Magnesium Ingot 
and Stick for Remelting, Part IB, 190. 
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every requirement which gen- 
eral-use material may put. 
purchase specification may define 
very clearly the scope and purpose 
for which the material intended, 
but that not going stop engi- 
neer from trying out and adopting 
for use applications for which 
the material was not specifically in- 
tended. the supplier permitted 
change the basic characteristics 
the material long meets 
the requirements and intended pur- 
pose the material set forth the 
specification, may certainly over- 
look the requirements the 
intended” applications. The engi- 
neer who applies materials unor- 
thodox uses should not considered 
but rather should com- 
mended for his ingenuity solving 
difficult design problem. Once 
specifies that material the draw- 
ing, entitled the same pro- 
tection from the purchase specifica- 
tion the orthodox user, namely, 
that the will function 
the same manner when first 
tried out his product and found 


interesting illustration this 
point was brought out during the 
war when supplier certain 
general-purpose lacquer changed in- 
gredients which the fog- 
ging optical lenses when applied 
adjacent parts. The supplier 
had complied with all the chemical, 
physical, and other requirements 
the specification, but naturally did 
not know this special require- 
ment. The engineer had originally 
tried out the several prewar lacquers 
approved the specification and 
found that they gave him trou- 
ble regard fogging. there- 
fore adhered that specification. 

Another advantage claimed for 
the properties type specification 
that permits the manufacturer 
retain his initiative the develop- 
ment his own engineering and 
manufacturing skills, and free 
consider improvement his prod- 
uct the benefit the purchaser. 
should pointed out that the 
all that regardless the type 
specification called upon 
work to. The specifications engi- 
neer would not doing his job 
were not the constant lookout 
for new and improved products, 
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and for ways and means improv- 
ing his specifications. The only 
thing insists on, however, that, 
there any change improve- 
ment made, told about 
first and given the opportunity 
try out and determine what 
effect may have existing prod- 
ucts. One supplier found con- 
venient ship higher grade 
electrical silicon steel whenever 
ran out the grade ordered without 
notifying the customer. hap- 
pened that the material was in- 
tended for product that could not 
tolerate the lower core loss and 
permeability this higher 
grade electrical steel. was 
matter calibration. The sub- 
stitution material had not been 
discovered until thousands lami- 
nations had been punched, stacked, 
and assembled into the instruments 
which, course, did not function 
properly. 

example the pure properties 
type specification Spe- 
Compounds. not mentioning 
the basic chemical constituents 


material, such chloroprene, 


Buna Buna butyl rubber, 
thiokol, and others, this specifica- 
tion permits under any one com- 
pound the supplying more than 
one type rubber, with accompany- 
ing differences certain basic prop- 
erties, depending the type that 
supplied any one purchase. 

This particular so-called classified 
type properties specification 
especially bad. permits end- 
less number combinations 
properties without assuring the 
buyer that the particular combina- 
tion selected can procured 
even capable being produced. 
such 915 and add suffix 
number (-5), making 915-5 
and hope able procure this 
rubber compound durometer, 
1500 psi. tensile strength, and 500 
per cent minimum elongation. 
step further, suffix can 
likewise added, requiring the 
compound pass the low-tempera- 
ture brittleness test —70 F., 
even though the purchaser may not 
have the slightest idea whether 
such compound can concocted. 


Tentative Specifications for Rubber and Syn- 
thetic Rubber Compounds for Automotive and 
Aeronautical Applications, Jbid., Part 
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The question then how can the 


properties 
modified afford assurance the 
same product with each purchase. 
There are three ways which this 
can accomplished, depending 
the group materials involved. 
The first use conjunction 
with the composition type specifica- 
tion, for wrought metals, order 
control the condition and temper 
the metal. Alloys the same 
composition can manufactured 
and treated number ways 
produce various ranges me- 
chanical properties. 
amples are A.S.T.M. Specifications 
many others. 

The second way utilize the 
properties type specification 
specify, addition, the basic chemi- 
cal constituents the material 
without stating the exact quantities 
percentages. This form speci- 
many nonmetallic materials, espe- 
cially the plastics and many elec- 
materials. 
specifying that certain plastic 
shall melamine-formaldehyde 
compound with alpha cellulose 
filler and shall possess certain physi- 
cal, chemical, and electrical proper- 
ties, assurance can had that 
material the same characteristics 
will supplied each time. The 
specifying the melamine-formal- 
dehyde resin and alpha cellulose 
filler carries with certain inher- 
ent properties and characteristics 
not directly specified the specifi- 
The properties type specifi- 
cation which the chemical 
constituents are specified being 
employed with success 
Committees D-20 Plastics and 
D-9 Electrical Insulating Ma- 
terials. Typical examples are A.S.- 
many others. 


Tentative Specifications for Aluminum and 
Aluminum-Alloy Bars, Rods, and Wire, 
Part 560. 

Tentative Specifications for Magnesium-Base 
Alloy Forgings, [bid., p. 604. 


Tentative Specifications for Phenolic Mold- 
ing Compounds, Jbid., Part 

® Tentative Specifications for Cellulose Nitrate 
(Pyroxylin) Plastic Sheets, Rods, and Tubes, 
Ibid. 

Standard Specifications for Cast Methacry- 
late Plastic Sheets, Rods, Tubes, and Shapes, 
Ibid. 

11 Tentative Specifications for Polystyfene 
Molding Compounds, 

12 Tentative Specifications for Melamine-For- 
maldehyde Molding Compounds, Ibid 


The third way utilize the prop- 
erties type specification and have 
the assurance obtaining the same 
material each time record, 
addition, the manufacturers’ tested 
and approved products the speci- 
fication and stipulate that these 
shall not changed without the 
consent the buyer. This, ef- 
fect, constitutes brand name buying, 
but goes step further that still 
requires the manufacturer meet 
all the property requirements 
listed the specification. This 
form specification must 
sorted for materials such oils, 
lubricants, adhesives, sealing com- 
pounds, paints, and others which 
cannot completely described 
any other form specification. 
typical specification this type 
illustrated the author’s article 
Finishes Standardization”’ 
(24). 

specifying the manufacturers 
and their approved products di- 
rectly the specification, one may 
ask what deleterious effect does this 
disclosure have 
relationship. The answer is, ab- 
solutely none when the top few sup- 
pliers have been selected strict 
accordance with the results obtained 
from laboratory and field tests. 

There are some manufacturers, 
however, who advocate brand name 
buying rather specification 
buying for these materials. one 
respect, the manufacturers cannot 
blamed for this attitude most 
the specifications they come 
contact with are properties type 
specifications containing minimum 
limits only, thus permitting the pur- 
chasing department buy the 
open market. This, argues Mr. 
Voshell (27), usually brings about 
the purchase the most cheaply 
constructed product that will just 
pass the minimum limits 
specification. This argument, how- 
ever, does not hold true for the spe- 
which, addition mini- 
mum properties limits, records the 
top few only the products tested, 
even though dozen other products 
may have passed the minimum re- 
quirements the specification. 

every other respect, brand 
name buying works the detri- 
ment both the consumer and sup- 
plier. Brand name buying leads 
single source supply which 
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undesirable the purchaser from 
the standpoint cost and delivery, 
especially small quantity 
aiso works the detriment 
the supplier for just one engineer 
can specify one brand name, an- 
other can specify another brand 
name, prohibiting the first supplier 
from getting consideration the 
second case and vice versa. thus 
prevents another manufacturer from 
supplying better product lower 
cost, from translating his quality 
and efficiency manufacture into 
sales. 

The specifying brand names 
drawings leads antiquated ma- 
terials the need for changing 
thousands drawings when new 
and better materials become avail- 
economy and duplication stock, 
several brand names the same 
materiai may purchased and 
stocked separately whereas they can 
lumped together specification 
buying. Engineers and shop fore- 
men specifying brand names may 
certain suppliers, hearsay, and 
other personal preferences. The 
recommendations made the pur- 
chase specification are 
careful end thorough considerations 
which are supported laboratory 
tests and unbiased judgment. Con- 
sideration given final over-all 
cost rather than initial cost. 

The advocates brand name 
buying urge the purchaser rely 
the integrity and reputation 
the supplier the quality, 
stability, and uniformity 
product. That all well and good, 
but when things wrong and the 
material found defective, the sup- 
plier will profess his sorrow and of- 
fer replace the substandard ma- 
terial. Replacing the material will 
compensate for loss machining 
and assembly time, for the failure 
the product service which may 
even involve the loss life and 
limb. Specifications containing 
physical and chemical 
which can checked the labora- 
tory are absolutely essential for 
determining uniformity 
tinuity high quality the ma- 
terial. 

PERFORMANCE TYPE SPECIFICATION 

the true performance 
specification, the 


type 
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deavors obtain warranty fu- 
ture performance service. The 
purchaser, either alone with the 
supplier’s engineers, determines the 
desired standards performance for 
his particular equipment and ther. 
requires the supplier meet these 
standards. 

This type specification lends 
itself mostly materials such 
cutting oils, shop equipment lubri- 
stripping compounds, and 
others. cutting oils, for example, 
the supplier might asked fur- 
nish oil for turret lathe used 
machine aluminum and magnesium. 
The performance standards the 
cutting oil are based rate pro- 
duction, surface finish parts, 
tool wear, maintenance, power, and 
cost. These performance require- 
ments cannot measured stand- 
ard laboratory tests. long 
the oil performs satisfactorily the 
machine, will continue used, 
but the performance deteriorates, 
the supplier’s engineers are called 
and attempt made re- 
establish the high performance. 
that does not work, another 
substituted. 

The use the performance type 
specification for most engineering 
materials still thing the 
future. Very little success has been 
had the attempt correlate 
standard laboratory tests with serv- 
tory tests, the suitability, uniform- 
ity, and quality the material 
cannot determined advance. 
This prohibits the use the perfor- 
mance except 
where practical call the 
supplier’s engineers every appli- 
cation, present the necessary per- 
formance requirements, and have 
the suppliers products 
which will meet these requirements. 
company like Sperry where 
hundreds products are engineered 
all year long, would require prac- 
tically the full time one two 
each supplier’s engineers render 
this sort service. 


(CONCLUSION 


the author would 
like stress the following points: 

arc 
absolutely essential for the procure- 
ment and for the main- 
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tenance their uniformity and 

quality. 

Different groups materials 
require different types specifica- 
tions. 

The assurance that the char- 
acteristics the material will 
the same with each purchase should 
constitute the guiding principle 
which type specification should 
employed for given material. 

Nationally 
tions are greater value from the 
standpoint availability, uniform- 
ity, and low cost materials, than 
the ones set the individual 
purchasers. 

More purchase spe- 
cifications are needed. this re- 
spect, the A.S.T.M. 
wait for the trade organizations 
take the initiative. 

Quoting Morgan (16), 
“when speak the general 
benefits which accrue through the 
use specifications, mean 
good 

number fine treatises the 
preparation and construction 
specifications are listed the refer- 
ences. 
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Purchase 
Specifications 


THERE probably 
other medium more appropriate for 
disseminating ideas and discussion 
the significance materials 
specifications than the ASTM 
are pleased present 
another interesting paper this 
issue Ashkinazy who has 
prepared number significant 
articles the subject standards 
and specifications. commend 
all members the reading 
this relatively short article and 
point the conclusion which 
stresses the importance purchase 
specifications, the necessity hav- 
ing different types such standards, 
the significance nationally issued 
specifications, and his challenge that 
more purchase specifica- 
tions are needed. 

are quite ready publish 
articles the BULLETIN discussing 
this important subject specifica- 
tions even though they may present 
views quite contrary accepted 
practice, possibly finding that 
great deal wrong with some our 
specifications. 
tive criticism should result mak- 
ing activities more 
value. 


1947 Nominating Committee 


ACCORDANCE with 
the By-laws, providing that the 
Board Directors its October 
quarterly meeting shall select 
nominating committee for officers, 
the Board has considered the report 
the tellers, Edgar Spring, 
Chief Metallurgist, Henry Disston 
and Sons, and Tinius Olsen, 
2d, Assistant Treasurer and Sales 
Engineer, Tinius Olsen Testing Ma- 


chine Co., the recommendation 
members for appointees the 
nominating committee and selected 
the following committee and alter- 
nates: 


MEMBERS 

Corp. 

Paine, City Pittsburgh 

Roscoe, Bessemer Limestone and 
Cement Co. 

Harnden, General Electric Co. 

Parsons, National Bureau Stand- 
ards 

Kanter, Crane Co. 


RESPECTIVE ALTERNATES 
Redington, National Tube Co. 
Morgan, Robert Hunt Co. 
MacBride, Hercules Cement Corp. 
Mochel, Westinghouse Electric 
Corp. 
Woods, Purdue University 
Finkeldey, Singmaster Breyer 


The three immediate past-presi- 
and Dean Harvey, serve ex-officio 
members the 1947 Nominating 
Committee. The committee will 
meet March and make nomina- 
tions for each office—president, 
vice-president, and five Members 
the Board Directors. The selec- 
tions the nominating commiitee 
will announced the members 
the ASTM prior trans- 
mission official ballots. 


1946 Year Book Issued 


THe 1946 A.S.T.M. 
Year Book giving complete list 
the Society membership, Octo- 
ber, and aggregating over 500 pages 
has been distributed all members 
who have requested copy. This 
book sent only members 
request and intended for use 
connection with the activities 
the Society. While the current 


ASTM BULLETIN 


edition follows general the style 
and arrangement used for previous 
Year Books, more attractive cover 
being used and throughout the 
publication there are number 
changes which are intended make 
the book still more 
lowing general information section 
which gives certain data about the 
Society not published elsewhere in- 
cluding two tables dates, places, 
and subjects covered national 
A.S.T.M. meetings since 1930, there 
list the Honorary and Sus- 
taining members and then com- 
plete list members alphabetical 
sequence. Geographical 
follows and then begins list 
technical and other committees and 
their personnel. This section 
the Year Book comprises some 228 
pages. This section itself indi- 
the extent the Society’s 
committee structure. The Year 
Book complete with information 
past officers, By-laws and regu- 
lations governing the Board Di- 
rectors and technical committees, 
recommendations the form and 
style Standards, and finally mem- 
bership application blanks are bound 
the back the book for the 
venience the members. 


Offers Papers for 1947 
Administrative 
Committee Papers and Publica- 
tions will meet early February 
consider the papers pub- 
lished the Society 1947 and 


develop the program the 1947, 


Annual Meeting held At- 
lantic City, J., June All 
those who have mind offering 
papers for presentation the An- 
nual Meeting and publication the 
Society should send these offers 
Society Headquarters later than 
February 

offers should accompanied 
summary which should make 
clear the intended scope the paper 
and indicate features that, the 
opinion the author, will justify 
its inclusion the Annual Meeting 
program and publication the 
Society. Suitable blanks used 
transmitting the desired informa- 
tion are being distributed all 
A.S.T.M. members. Additional 
blanks and blanks for nonmember 
use will sent promptly request. 
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Additional Building Fund Subscriptions 


port the Headquarters 
sent those members who had not 
previously contributed the Soci- 
ety Headquarters Building Fund 
and which pointed deficit the 
fund about $30,000 and explained 
that sharp increases building and 
labor costs and related items had 
this situation, number 
additional contributions the fund 
have been received from companies 
and individuals. The names the 
contributors appear below. 

The 
pointed out that make changes 
the plans which had been agreed 
upon and which were rapidly being 
put into effect, would have created 
extremely undesirable situation 
and, therefore, was 


reached proceed line with the 
general outline with the hope that 
additional contributions the 
Building Fund might long way 
achieving what the Board wishes, 
namely, that the Building shall 
free from any encumbrance soon 
possible. 

planned have the Building 
formally dedicated with appropriate 
ceremonies Wednesday, Febru- 
ary 26, during Committee 
Week. connection with these 
ceremonies special dinner being 
arranged for that evening held 
probably the Benjamin Franklin 
Hotel, but further announcement 
Meanwhile, all members who may 
Philadelphia are cordially invited 
visit the Headquarters Building. 


‘ 


Supplementary List Company Subscriptions 
Building Fund November 19, 1946* 


Ambursen Corp. 

Bell «& Howell Co. 

Black Veatch 

Brown Sharpe Mfg. Co. 

Cantor Greenspan Co., Inc. 
Commercial Testing Engineering Co. 
Eastern Malleable Iron Co., The 
Hanks, Abbott A., Inc. 
Harley-Davidson Motor 

Kelley Island Lime Transport Co. 
Landers Corp., The 


Lavin, R., Sons 

Locomotive Finished Material Co., The 
Long, Chas..R., Jr., Co. 

Madison-Kipp Corp. 

Nashua Gummed Coated Paper Co. 
Nix, Karl V., Co. 

North American Cement Corp. 

Patton Clay Mfg. Co. 

Pennsylvania Water Power Co. 
Smith-Emery Co. 


Westcott «& Ma eS, Inc. 


Supplementary List Individual Subscriptions A.S.T.M. 
Building Fund November 19, 1946* 


Bacon, Chas. 
Bodell, Philip 
Brust, 
Camps, 
Cedergren, 
Clark, 
Crepps, Ray B. 
Davis, 
Dantsizen, Christian 


Eavenson, Howard 


Edgerton, 
Edwards, Warrick 
Eleta, Fernando 
Eynon, 

Floor, Walter 
French, Dudley 
Fridstein, Meyer 
Gammel, Walter 
Graybill, 
Greenall, Chas. 
Harrison, Jos. 
Harvey, Dean 


Heimbucher, Walter 
Hewett, 
Holler, Albert 
Jameson, 
Kaufman, 
Kelley, Earl 
Kelly, Clyde 

Lake, Gerard 
Leschen, 

Lovell, Wheeler 
Luton, 
Miesenhelder, 
Milly, 
Murphy, Paul 
Murray, 


Partridge, Everett 


Peterson, Phil. 
Quick, Willard 


Reynolds, Stanley 


Richart, 
Rowan, Wm. 
Russell, Earl 


Russman, Arthur 
Rapp, 
Richardson, 
Schofield, Roger 
Sedwick, 
Shuman, 
Simonds, Herbert 
Stanton, Frank 
Stiehler, Robt. D. 
Geo. 
Sullivan, Charles L., Jr. 
Templin, 
Thomas, George 
Vassar, 

Voss, Walter 
Wertz, 
Wickersham, John 
Williams, Robt. 
Wilson, Geo. A. 
Withrow, James 
Wood, Alan 


*The December, 1945, included complete list Company and In- 


dividual subscribers November 30, 1945. 


The names those who subscribed the 


fund between November 30, 1945, and late summer 1946 have appeared various is- 
sues the that period. 
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New Trim Size for Bulletin 


the war period when 
paper shortages were imminent and actual, 
number modifications the ASTM 
BULLETIN were made conserve paper; 
particular, the weight both and 
inside paper stock was considerably light- 
ened. Because the amount paper used 
the was not sufficient 
tonnage that change the trim size 
would have effected worth-while saving 
paper, dimensional changes were made, 
even though great many journals with 
much larger and more frequent 
appearance did reduce their 
Now, however, there are certain good 
reasons why, beginning with the January 
BULLETIN and continuing indefinitely, 
hoped, the trim size will reduced from 
in. trim size. The type page will re- 
main the same, namely in. The 
National Industrial Advertisers’ Associa- 
tion which few years back had urged 
journals use the size adopted for the 
BULLETIN now recommends the use the 
in. dimensions, and with 
number journals accepting this size 
there hope that most the technical 
and business journals will fallin line. The 
new size will enable our printer who 
handles number engineering society 
publications schedule operations, pur- 
chase certain size paper and other 
things more efficiently which should ex- 
pedite publication. 

Aside from the break which will 
the permanent binders those who bind 
two three years’ copies the 
one binder, the only group 
affected any degree will those adver- 
tisers who use full bleed pages. 


Experts Disagree 


always seem dis- 
agree—whether they paint test engi- 
neers, surgeons, lawyers. Disagreement 
healthy sign for indicates that people 
are thinking. Most disagreement stems 
from honest differences opinion. Opini- 
ons differ because there insufficient 
tual evidence support one sweeping con- 
clusion. need more facts order 
eliminate some the controversial 
opinions. 

—Part Discussion Messrs. Lutz and Lewis 


and Humidity Testing Metals Protective 
Paints,”’ in October, 1946, ASTM Butuerin. 
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Work 1946 Book Standards Being Expedited; 
Numerous Other Publications Issued; Many More Prospect 


the publi- 


cation the 1946 Book A.S.T.M. 
five parts, being expedited the 
hope that shortly after the new 
year distribution can start for one 
two the five Parts. previ- 
ously announced, the large increase 
the number specifications and 
tests and the great increase the 
number pages material neces- 
sitated further expansion the 
Book into five Parts, compared 
with the three Parts the 1944 
Book. 

recent communication all 
members covered various details 
about the new Book, and pointed 
out that new instructions were 
necessary concerning the Supple- 
ments members wish 
after January 1947, 
Headquarters should advised 
promptly. return card was sent 
for this purpose.) All members 
whose instructions have been file 
for the previous 1944 Books and 
Supplements will receive those Parts 
the 1946 Book which they nor- 
mally would have received, but be- 
ginning with the 1947 Supplement 
and thereafter the new instructions 
member received Part the 1944 
Book, will get Part Metals, 
and Part IB, Non-Ferrous Metals, 
and similarly with Part III, mem- 
ber who received former Part III 
will now receive Parts and 
This applies the 1946 
Book, and new instructions are 
recewed for the 1947 and 1948 
Supplements. 

lows: 


Part Metals (Steel, Wrought Iron, 
Cast Iron, Magnetic Properties, Malleable-Iron 
Castings, Ferro-Alloys, Iron-Chromium Nickel 
and Related Alloys). 

Part IB—-Non-Ferrous Metals (Copper and Cop- 
per-Alloy Wires, Metals and 
loys, Light Metals, Electrodeposited Metallic 
Coatings, Metal Powders and Metal Powder 
Products, Electrical-Heating Alloys, Copper 
and Copper Alloys, and Die Cast Metals and 
Alloys). 

Part Materials—Constructional 
(Cement, Clay Pipe, Drain Tile, Lime, Concrete 
and Concrete Aggregates, Gypsum, Mortars for 
Unit Masonry, Concrete Pipe, Glass and Glass 
Products, Masonry Units, Natural Building 
Stones, Asbestos Cement Products, Thermal 
Insulating Materials, Paint, Varnish, Lacquer 
and Related Products, Soils, Wood, Road and 


Paving Materials, 
tefractories, 
Materials). 

Part Materials—Coal and 
Coke, Petroleum Products, Aromatic Hydro- 
carbons, Soaps, Water, Textiles, Gaseous Fuels. 

Part 
Insulating Materials, Plastics, Rubber, Paper, 
Shipping Containers, Adhesives. 


Naval Stores, Fire Tests, 
Waterproofing and Roofing 


Sales prices for the new book have 
been announced, namely, non- 
members for Parts IB, 
and $12 for Part Members 
are entitled per cent discount 
these prices for the extra copies 
they wish order from 
the copy they will receive their 
membership. 

The new publication plan provides 
that after January members who 
wish more than one Part the 
Supplements will pay annual charges 
follows: Any one Part, 
charge; any two Parts, 
three Parts, $6; any four Parts, $8; 
all five Parts, $10. 

While specific date can 
given for the distribution any 
Parts the Book, Part and 
Part should ready first, fol- 
lowed the other three 
hoped that distribution some 
the Parts can begin early Janu- 
ary. 


Special Compilations Standards 


While work started immediately 
following the Annual Meeting the 
preparation new revised 
standards and tentatives, very few 
the publications can completed 
until the fall since the Society’s 
official letter ballot does not close 
until September. Frequently 
technical committee responsible for 
one the specal compilations 
standards may wish submit revi- 
sions editorial changes for action 
the Administrative Committee 
Standards usually its late 
August meeting. However, some 
the compilations can issued be- 
fore the presses begin roll the 
forms for the Book Standards and 
some that have been completed 
will issued shortly are noted here. 


Standards Electrodeposited Coatings: 


new compilation issued for the first 
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time giving eleven standards 
covering various types coatings steel, 


specifica- 
recommended practices— 
certain non-ferrous metals and alloys, 
Tests cover thiekness coatings, salt- 
spray testing, preparation material and 
the like. pages, list price, $1.25; 
members, cents. 


Standards Cement: 


This the eighth edition this publica- 
tion sponsored Committee 
cludes all specifications and tests 
pertaining the various kinds cement 
and gives other related information. 190 
pages, $2.00; A.S.T.M. members, 


$1.50. 


Standards Textile Materials: 


This very extensive compilation aggre- 
gating 530 pages has some standards 
covering wide variety textile produets. 
This book includes considerable supple- 
mentary material and finds widespread 
usage throughout the industry. 
price, $4.00; members, $3.00. 


Paper and Paper Products: 


This compilation sponsored Commit- 
tee D-6 has some standards. The latest 
edition which just becoming available 
has been greatly enlarged. now aggre- 
gates about 250 pages. List price, $2.00; 
A.S.T.M. members, $1.50. 


Petroleum Products and Lubricants: 


This the oldest and most widely dis- 
tributed the special compilations issued 
annually since 1927. The current edition 
considerably enlarged, with some 
standards aromatic hydrocarbons in- 
cluded for the first time. There are now 
some methods, specifications, and 
three sets definitions terms. 610 
pages, list price, $4.00; A.S.T.M. mem- 
he rs, $3.00. 


Other Technical Publications 


The Society’s 1946-1947 publication 
schedule includes more special sympo- 
siums and collections papers and reports 
than ever before. Work proceeding 
rapidly number these with several 
issued the period between De- 
cember and February. this BULLETIN 
goes press three the books have be- 
come available: (1) the Symposium 
Atmospheric Exposure Tests Non-Fer- 
rous Metal; Gas Tur- 
bine Materials with supplementary papers; 
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and (3) a significant technical paper dealing 
with Theoretical Basis Adhesion,’’ 


The Symposium Non-Ferrous Expos- 


ure Tests includes the several papers and 
discussion presented the Spring Meeting 
the Society Pittsburgh. This should 
widespread interest all metallyr- 
gists and other technical people the non- 
ferrous field and, fact, any one concerned 
with the use non-ferrous metals should 
find the book interest. 


The Symposium Materials for Gas 
Turbines, one the first its kind, 
very significant book providing for the first 
time compact form great wealth 
information and data much developed 
during wartime, dealing with materials 
that have been important the perfec- 
tion equipment the Armed Forces. 
There are eight technical papers with nu- 
merous illustrations and great amount 
tabular material. This very compre- 
hensive publication. 200 pages, list price, 
$3.00; members, $2.25 


Note Graphitization from Committee A-1 


the past two 
years so, Committee A-1 Steel, 
particularly its Subcommittee 
covering Valves, Flanges, 
Fittings, for High Temperature 
Service, has discussed length 
problems involved the graphitiza- 
tion pipe and tubing and other 
products, including castings, where 
the materials were used elevated 
temperatures. The committee has 
been particularly concerned with the 
graphitization question, 
various suggestions for inhibiting it, 
related the steel specifications 
Asa direct result the 
work, tentative specification 
280) covering grade chromium- 
molybdenum pipe has been issued, 
which applications being 
used instead the former carbon- 
molybdenum grade covered the 
high-temperature pipe specificatien 
206, and also 106. Somewhat 
related action was taken this year 
incorporating new grade 
steel (WC with chromium- 
molybdenum composition the spec- 
ification for Alloy-Steel Castings for 
High Temperature Service, 217. 

The committee its Buffalo 
meeting approved suggestion that 
descriptive note graphitization 
published the ASTM 
TIN, this note reflect the feelings 
the committee the problem. 


Textile Testing Germany Discussed 


Mr. Kanter, Chairman the 
Section Castings for High Tem- 
perature Service, was asked pre- 
pare note connection with the 
casting specification, and Mr. 
Foster similar note specification 
chairman. the follow- 
ing note from Mr. Kanter pub- 
lished, and expected publish 
subsequently note concerning the 
pipe specification. 

Graphitization and Castings: 

new grade steel has recently been 
adopted A.S.T.M. Specification 217 
intended for pressure containing castings 
for applications welded power piping 
systems. The new grade designated 
and its chemical and physical prop- 
erties include the following: 


Molybdenum.............. 0.40-0.60 
Tensile Strength, min....... 70000 psi 


Elongation in., min. per 
22 per cent 

Reduction Area.......... per cent min. 


This steel has been standardized Sub- 
committee XXIT and approved Com- 
mittee for the purpose either sup- 
plementing taking the place Grade 
tions where has been used. 

This material was adopted provide 
economical grade cast steel relatively 
high strength which 
graphitization. Graphitization the 
heat-affected zone has been found 


Committee D-13 Meeting 


AFTERNOON session 
the principal testing techniques and 
instruments developed the Ger- 
mans highlighted the recent meeting 
New York A.S.T.M. Commit- 
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tee D-13. This division the 
Society develops textile standard 
specifications, tolerances, methods 
testing, aud definitions and terms. 

three-part talk was given. 
Dr. Lyman Fourt, Research Associ- 
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Order Blank 


There has been distributed each mem- 
ber the Society Members’ Order Blank, 
which can procure copies the pub- 
lications that have been issued, and enter 
orders for those which work under 
way. This blank found direct service 
many hundreds the members ob- 
taining books which are available only 
sale for procuring copies separate 
form material which reprinted from 
the Procee lings. 


material when used high service 
temperatures for prolonged periods. Study 
the characteristics has been 
slow since the development graphitiza- 
tion only apparent with long heating 
times. Grade however, has shown 
under accelerated test 1025 that 
can heated least ten times long 
grade under given set conditions 
before graphitization becomes apparent. 

There some feeling that grade 
still not the final composition for graphi- 
tization resistance and that perhaps still 
other grades should standardized for 
that purpose. the light our present 
meager information the phenomenon 
graphitization would seem highly in- 
advisable apply this steel for long range 
service over 950 Comprehensive re- 
cast steel and some centered around 
grades higher alloy content than 
under test 1100 may expected 
that the future new standards de- 
veloped for cast materials which will still 
further minimize the structural ehanges 
which tend occur steels which are 
heated high temperatures for prolénged 
periods. 

Concurrently with the action sug- 
gesting note graphitization 
the the com- 
mittee requested the Boiler Code 
expedite its activities placing 
top temperature limit the use 
and for the grade covered the pipe 
specification 280. 


ate, Milton Harris Associates; Rich- 
ard Kropf, Director Research, 
Belding Heminway Corticelli Co.; 
and Herbert Schiefer, Senior 
Physicist, National 
Standards. These men were part 
team which investigated textile 
testing Germany. 

The key items this field 
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which the Germans had made much 
progress were highlighted. Among 
the instruments which were illus- 
trated lantern and the use 
which was described 
sile strength testers for single fibers, 
yarns, and fabrics; the magnetic 
strain gage; abrasion testers, flexure 
testers and instruments for measur- 
ing thermal insulation fabrics. 

The combined paper this pro- 
gram will the January 
issue ASTM and re- 
prints can obtained from ASTM 
Headquarters cents per copy. 

customary, during the three- 
day meetings Committee D-13 the 
several subcommittees under whose 
direction the work D-13 con- 
ducted met and reported work 
progress; discussed and acted 
proposed changes standards; pro- 
posed new methods; and outlined 
new work undertaken. 

much interest was shown the 
need for work the field knitted 
materials that steps were taken 
organize subcommittee the field 


knitted fabrics hosiery. 

line with the Society’s recently 
announced policy actively engag- 
ing work standards for ulti- 
mate consumer goods Subcommit- 
tee A-6 Household and Garment 
work this field. 

The rapid rise the demand for 
improving and maintaining quality 
pressure upon testing labo- 
ratories everywhere develop 
methods testing and inspection 
which will accurately determine the 
relative quality merchandise, and 
which will insure the maintenance 
standards established for given 
product. 

The meetings the committee 
wear-testing and abrasion were 
largely attended and special effort 
being made correlate laboratory 
tests with the results actual wear. 
connection with sampling for in- 
spection and testing, one the im- 
portant, but less publicized 
ments the war, sampling 


technique known 
sampling. The Quartermaster 
Corps Inspection Service applied 
sequential analysis large scale, 
and during the war was considered 
conserving manpower 
that dissemination informa- 
tion concerning its use was restricted 
personnel directly connected 
with planning and research war 
production. the meeting Sub- 
committee B-2 Nomenclature 
and Definitions, David Schwartz, 
the Quartermaster Corps Inspec- 
tion Service, described this new 
technique, and discussion pro and 
con concerning its merits followed. 

The extensive research which 
being carried many directions 
expected shed new light the 
philosophy behind 
properties and the behavior textile 
fibers and textile materials. The net 
result will greater variety mer- 
chandise, for end 
uses, improved quality and greater 
consumer satisfaction. 


DISTRICT ACTIVITIES AND NOTES 
New Charter and Manual for Districts Adopted Board 


Directors 


ITs meeting 
October the Board Directors 
the Society formally adopted the 
new District Charter and Manual. 
These two documents were prepared 
the Administrative Committee 
District Activities the result 
nearly eighteen months intensive 
study and consultation with the 
existing District Committees. 
anticipated that the activities the 
several districts, carried out 
accordance with the provisions 
the new Charter, will greatly aug- 
ment the efforts the District 
groups advancing the aims and 
purposes the Society 
geographic areas. 

important feature the new 
District organization concerns sev- 
eral new designations terms 
adopted, beginning January 1947, 
when the Charter becomes effective. 
Geographic groups will known 
stead referring the governing 


groups District Committees, they 
will known District Councils 
and will comprised chairman, 
one more vice-chairmen, secre- 
tary, and from ten twenty-five 
Counselors, all whom are consid- 
ered officers the Districts. 

intended that the provisions 
the Charter will make for greater 
autonomy within the Districts. The 
Administrative Committee Dis- 
trict Activities has plans that will 
bring about more effective ex- 
change promotional ideas than 
has existed the past. Toward 
this end, group meetings officers 
representatives the several Dis- 
tricts will planned for either an- 
nual spring meetings the Soci- 
ety. 

The newly formed New England 
District now effective operation 
and much credit for its work must 
extended District Chairman Sher- 
man, Vice-Chairman Altieri, Secre- 
tary Clair and Program Chairman 
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Voss. The first New England Dis- 
trict Meeting held Nov. 
covered elsewhere this BULLETIN. 

Plans are progressing toward the 
organization District compris- 
ing the members the Washington- 
Baltimore area. 


For THE ADMINISTRATIVE COMMITTEE, 
CHAIRMAN 


District Moffett Field 


27, 
members the Northern California 
District took part tour the 
Ames Aeronautical Laboratory 
Field, California. Members 
were conducted through wind tun- 
nels, the flight research laboratory, 
and other points interest the 
laboratory, which one the 
largest and most modern installa- 
tions its kind the world. 

cafeteria, there was discussion 
equipment the laboratory, and 
some the problems the applica- 
tion electrical power aeronauti- 
research. 
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Interesting District Meetings Scheduled 


Sessions Pittsburgh December New York December 12; Chicago 
January 1947; Philadelphia January 


ings being arranged various dis- 
tricts, held the next few 
weeks, include Progress Rubber, 
Testing Materials with the Atomic 
Bomb, The Future Atomic Energy, 
and Gas Turbine Materials and the 
Future the Gas Turbine. 


Pittsburgh and Chicago: 


meetings scheduled Pitts- 
burgh, Mellon Institute Auditorium, 
Monday, December and Chi- 
cago the Auditorium the Engi- 
neering Building January 1947, 
President Arthur Carpenter, 
Manager Testing Laboratories, 
The Goodrich Co., Akron, 
Ohio, will deliver his address 
Progress Rubber and 
Stevens, Coordinator, Research 
Division, The Goodrich Co., 
Akron, Ohio, will give his talk 
Testing Materials with the Atomic 
Bomb, supplementing this with 
very interesting Navy Department 
film covering the bomb tests 
Bikini. Mr. Stevens will supple- 
ment the film with comments and 
answer questions tests. 
There was intensive interest his 
talk presented similar meet- 
Clevelandin November. The 
film remarkable record the 


preparation for the tests, the actual 
explosions, and results. 

Mr. talk likewise 
broad interest and covers subject 
significance every American. 

The two Districts have solicited 
the cooperation various other 
local sections bringing notices 
the meeting the attention their 
members, and January the Chi- 
cago meeting joint one with the 
Society Engineers. 


New York: 


the meeting New York, 
Room 501, Engineering Societies 
Building, Thursday, December 12, 
Dr. Dunning, Professor 
Physies, Pupin Laboratories, Co- 
lumbia University, will cover the 
Future Atomic Energy. Dr. 
Dunning’s close participation all 
phases this subject, his presence 
the Bikini test, and the experi- 
mental work has out 
his laboratory, all form basis for 
what will most interesting ad- 
dress. All those who have heard 
him speak have remarked the in- 
teresting manner which han- 
dles his subject. Dr. Dunning plans 
supplement his talk with demon- 
strations and experiments. 


Southern California Meeting Steel Selection 


Chart and Application 


THE DISTRICT meet- 
ing sponsored the Southern Cal- 
ifornia District Los Angeles 
October was unusually in- 
teresting one with the presentation 
two technical papers, one 
Steel Selection Chart for the Ma- 
Columbia Steel Co., and the other 
“Application Strain 
Gages Static and Dynamic Test- 
ing,” Given Brewer, Con- 
sulting Engineer. addition, 
Robert Brumfield received the 
Richard Templin 
Award for his outstanding paper pre- 
sented last year Sulfur Print 
Method for the Study Crack 
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Electric Strain Gages 


Growth the Corrosion Fatigue 

The meeting was held the 
Rodger Young Auditorium with 
attendance, including members 
The American Society for Mechani- 
cal Engineers. was noted that 
several large companies had individ- 
ual tables company personnel 
who evidenced considerable interest 
both papers. Discussion each 
paper followed presentation, and 
the close the. meeting further 
discussion took All present 
were very appreciative the effort 
put forth Messrs. Schaus and 
Brewer preparing their respective 
papers. 
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Philadelphia: 


While the subject materials for 
gas turbines has been discussed 
various meetings, the Philadelphia 
District, cognizant the very in- 
tensive interest this subject the 
Philadelphia area, plans what prom- 
ises very excellent meeting 
the Franklin Institute Jan- 
uary 23, 1947, with Godsey, 
Jr., Manager, New Products Div., 
Westinghouse Electric Corp., Pitts- 
burgh, and Russell Franks Electro 
Metallurgical Co., Niagara Falls, 
Y., scheduled cover Use, Ap- 
plications and Future Gas Tur- 
bines. Mr. Godsey will cover their 
use and application the past, and 
the efforts them work. The 
present widespread activity this 
field will covered, and feature 
the talk estimate the 
importance this form prime 
mover future applications. 

Mr. Russell Franks who was 
chairman the Super Alloy Com- 
mittee the War Production Board, 
and who has been intensively in- 
terested and actively connected 
with the materials used for high- 
temperature turbine application, will 
cover the materials that have been 
used make rotors, and what may 
expected for the future. 


All members interested 
attend these meetings, and 
are urged note the dates their 
calendar. 


The award the Templin medal 
Dr. Brumfield was made Mr. 
Spalding, and acknowledgment 
Dr. Brumfield credited his mother, 
who attended the meeting, with 
keeping him working his most 
constructive 

Arrangements for the meeting 
were made District Chairman 
Stringfield, and Secretary 
Jewell. 


q 
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Cleveland Meeting Testing with the Atomic Bomb and 
Progress Rubber 


PRESIDENT Arthur 
Carpenter, Manager Testing 
Labs., The Goodrich Com- 
pany, and Stevens, Coordina- 
tor, Research Division 
were the chief speakers inter- 
esting meeting sponsored the 
Cleveland District the Cleveland 
Engineering Society Auditorium 
Thursday, November 
Chairman Arthur Tuscany pre- 
sided the meeting and the in- 
formal dinner preceding the session, 
present Vice-Chairman 
Kimmich, the Goodyear 
Tire Rubber Co., District Secre- 
tary Ray Bayless, American 
Society for Metals, and 
Assistant Secretary Painter, 
who spoke Dr. Fritz, 
Vice-President Charge Re- 
search, the Goodrich Co., was 
present and was introduced the 
audience. There were about 100 
attendance, inclement weather un- 


questionably holding down the num- 
ber present. 

Mr. Carpenter’s address, which 
printed full the January 
BULLETIN, did not discuss much 
the technical aspects and problems 
the industry did some the 
economic and industrial problems. 
stressed the very serious situa- 
tion the low crude rubber stocks 
prior Pearl Harbor; the steps that 
were taken meet the situation; 
and the rapid development the 
synthetic manufacturing program. 
stressed the necessity keeping 
available sufficient stand-by plants 
insure production capacity of, 
say, 200,000 tons American rub- 
ber annually. referred some 
the interesting work being carried 
along technical lines 
that automotive rubber the 
tee. mentioned the intensive 
efforts being made the rubber 
industry fill the huge demand for 


Detroit District Meeting Materials Supply 


THe yearly meeting 
sponsored the Detroit District 
was held November the Rack- 
ham Foundation Building. About 
two hundred were present. Immedi- 
ately after dinner, members and 
guests had opportunity hearing 
Executive Secretary Warwick’s brief 
description the problems facing 
the Board Directors, particularly 
the decisions changes made 
publications. The meeting 
proper then assembled the audi- 
torium hear President Carpenter 
and the main speaker the evening, 
Mr. Arthur Maupin, Chief the 
Tin Section the Civilian Produc- 
tion Administration. President 
Carpenter, who also manager 
The Goodrich Company’s 
Testing Laboratory, drew his 
personal experience illustrate how 
mutual problems over the last eight 
years had drawn the producers and 
consumers automotive rubber 
goods together form joint 
Committee the sub- 
ject. The success this committee 
writing our present joint stand- 
ards these materials strong 


testimonial the effectiveness 
processes. 

Chairman Darsey then introduced 
Mr. Maupin who spoke the very 
timely subject, 
serious problems existed the sup- 
plies the following materials: 
iron and steel, copper, tin, lead, 
antimony, cadmium, zine, and plas- 
tics. reported that each these 
current shortages has its causes 
somewhere the following group 
factors: 


Unsatisfied civilian wartime demand. 

Increased postwar rate demand. 

Strikes. 

Lack foreign production, which has 
reduced imports. 

International controls. 

The price situation. 

Labor shortages fields. 


Output steel and iron has been 
successively throttled the steel 
strike and the spring coal strike. 
Now the scrap shortage threatens 
reduce output again. Sheet steel 
especially scarce. Housing and 
farm machinery needs make 
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tires, particularly passenger car 
tires. 


Mr. Stevens, who was the only 
representative the rubber indus- 
try present the Bikini 
bomb tests, had much interest 
say about his experiences. an- 
swered number questions the 
results both the under-water and 
the over-water explosions. The 
audience received real thrill his 
showing the official Navy film 
covering the test. This brought out 
very drammatically the force the 
explosion, and the extensive efforts 
made the combined Army-Navy 
forces get much information 
and data possible. 


expected Mr. Stevens and 
Mr. Carpenter will repeat approxi- 
mately the same program the 
meeting Pittsburgh December 
Every member who possibly can 
urged attend; the program 
relatively short one, intensely inter- 
esting, and the film worth making 
every effort see. 


particularly urgent 
ease Government 
agencies and 835 Industrial Salvage 
Committees are working clean 
obvious scrap and expedite scrap- 
ping obsolete useless equipment 
including both ships and machinery. 
This will help replace the ferrous 
metal sent abroad during the war, 
which has not returned scrap 
any great extent. 

copper, the situation much 
the same. Supply for the present 
fiscal year, starting July will 
probably about per cent be- 
hind demand. Strikes hit produc- 
tion very hard during the first half 
1946, and demand greatly de- 
pleted our Metals Reserve. The 
copper shortage may felt for 
some years. 

Tin also short for some 
time. this field, will con- 
tinue face curtailed supply until 
Far Eastern supplies recover 
something approaching 
level. This step awaits both re- 
habilitation the physical facilities 
and settlement political, eco- 
nomic, and labor difficulties the 
area. 

Our lead reserve has been dwind- 
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ling steadily since and now, 
having reached very low figure, 
about three weeks’ supply, has 
been frozen. Accordingly, will 
have get along our current 
supplies, which equal about two- 
necks impede production; first, the 
lack mine development work dur- 
ing the war, and second, the migra- 
tion labor other kinds work. 
The former difficulty, least, will 
take years overcome. For the 
present, our chief emergency meas- 
ure must recovering scrap 
promptly and efficiently possible. 

Since Chinese antimony supplies 
are cut off civil war, has been 
necessary develop low-grade do- 
mestic sources. Supply currently 
equals per cent anticipated de- 
mand, but about 200 per cent 
prewar demand. 

The cadmium situation tight, 
but may improved, price rise 
cadmium should divert part 


the demand other metals 
increased production occurs, 
since cadmium by-product 
zine and lead production. 

Wartime imports have 
off since 1943, so, although 
production has held 
prewar levels, postwar demands now 
outstrip supply about per cent. 

Rubber presents brighter picture. 
Total supply natural plus syn- 
thetic rubber adequate, although 
there still shortage natural 
rubber. 

Plastics will undoubtedly used 
greatly increased amounts the 
future, but raw material shortages, 
well shortage building ma- 
terials for plant construction, ap- 
pear almost certain limiting 
factors. The reduced cotton crop 
and lumber output have cut the 
supply cotton linters and wood 
flour. The former will affect the 
production high tenacity rayon 
for automobile tires. 


— 


Philadelphia District Meeting Industrial Waters 


Tue first four meet- 
ings the Philadelphia District 
A.S.T.M. was held the Franklin 
Institute 
November The meeting was 
preceded dinner the Robert 
Morris Hotel. 

District Chairman Vodges, 
Jr., opening the session Water for 
Industry, announced that the next 
meeting the Philadelphia District 
January will feature techni- 
cal session with Gas Turbines the 
subject. February, connection 
with Committee Week and 
the 1947 Spring Meeting and the 
formal Dedication the Society’s 
new headquarters 1916 Race 
Street, the Philadelphia District will 
sponsor with Committee D-1 Sym- 
posium Paint, and March 
technical session Textile Process- 
ing. then introduced Drew 
Betz, Chemical Engineers, the first 
speaker the evening. 

Mr. Betz explained how water, 
one the basic raw materials in- 
dustry, not just simply 
high-school 
passes through the hydrologic 
picks gases from the air 
and dissolves calcium and magne- 
sium 
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varying amounts all waters ac- 
cording their present 
minute but significant quantities 
—in parts per million. These im- 
purities determine whether water 
suitable for human consumption and 
for various industrial uses. Waters 
suitable for some uses, explained 
further, may not suitable for 
added, that water treatment has 
ancient history—the first record 
being the treatment the waters 
Marah Moses 15:22). For 
discussion modern water treat- 
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During the question period, dis- 
cussion centered around three main 
points: 

with regard return 
military scrap from overseas, very 
little has been done along this line. 
possibly receive from 
foreign scrap collectors the 
future. 

Second, the general price increase 
now under way may increase supply 
many fields. 

Third, Mr. Carpenter contributed 
brief summary the anticipated 
rubber supply situation, indicating 
that face potential oversupply 
rubber, and that when this con- 
dition becomes actual, maintenance 
our strategic rubber in- 
dustry will require partial 
protection against natural rubber 
imports, which came less than 
three cents pound during the early 
nineteen thirties. 


ment turned the meeting over 
Maguire, Director, Technical 
Division his company. 

Mr. Maguire told how the im- 
purities that are raw water are 
removed controlled make 
suitable for various uses. ex- 
plained the characteristics each 
type treatment, what could 
and what could not do. Aeration, 
coagulation, filtration, lime-soda and 
zeolite softening, chlorination, 
were each treated turn and the 
audience given very clear and 
vivid explanation each. 
speakers used slides illustrate 
their stories, and the audience left 
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with much clearer understanding 
what water is, how gets that 
way, and what can done 
modify and make what 


is— industry’s most used material. 
noted one pertinent, and prob- 
ably little known statistic—that 


300 First New England 
Analysis Discussed 


THE technical 
meeting sponsored the New 
England District, organized early 
this year, was most interesting and 
successful one with about 300 pres- 
ent. Held Nov. excellent 
program Experimental Stress 
Analysis and Methods Visual 
sented Messrs. Murray, Ruge, 
and Ellis, who have for many years 
out intensive work their 
various fields. District Chairman 
man, Inc., presided the meeting, 
introducing the district members 
present including Vice-Chairman 
Altieri and Secretary Miles 
Clair. A.S.T.M. Assistant Secre- 
tary Painter spoke briefly 
about the Society, pointing out the 
concentration work 
since its inception almost fifty years 
ago developing data and know- 
ledge the properties and testing 
materials, and developing stand- 
ard specifications and tests which 
are not only widely used this 
continent but throughout the world. 

Professor Walter Voss, Head, 
Department Building Engineer- 
ing and Construction, Massachu- 
setts Institute who 
had arranged the interesting pro- 
gram Chairman the Program 
Committee introduced Dr. William 
Murray, Associate Professor 


Mechanical Engineering 
who turn presented Dr. Arthur 
Partner 
Associates, and Mr. Greer Ellis, 
Consulting Engineer, Magnaflux 
Corporation, New York City. Due 
the careful planning and clear and 
concise presentation Professor 
Murray the program was not long, 
tedious one might expected 
with three speakers and other for- 
malities, but actually permitted the 
showing interesting film de- 
the application stress 
analysis large aircraft wing 
Glenn Martin Co. Beginning 
shortly after p.m. the program was 
completed about 10:15 o’clock and 
tinent questions from the audience 
which the speakers covered. 

Dr. Murray gave excellent re- 
view the field experimental 
stress analysis using numerous, well- 
selected slides demonstrate the 
three particular phases involved, 
namely photo-elastic analysis, the 
use stress coatings, and finally 
the background and applications 
wire strain gages. Having done 
pioneering work this field visual 
measurement stress, Dr. Murray 
was able convey his audience 
good background for the discussions 
and answers queries which were 
given Messrs. Ruge and Ellis. 


per cent the world’s available 
surface water supply concentrated 
this country and its borders. 


Dr. Ruge had several exhibits show- 
ing the application the wire gages 
and the methods measurement. 

Offhand one might expect that 
meeting this type would in- 
terest very largely only those 
concerned with the field metals 
and structures but was quickly 
apparent during the question period 
that the various men present from 
variety 
gaseous fuels, and others—not only 
enjoyed the meeting but had some 
real practical questions involving 
the application the theory and in- 
struments and equipment used, 
their own particular problems. One 
could not help feeling that although 
much progress has been made 
solving important problems ex- 
perimental stress analysis, there are 
great many more perplexing prob- 
lems where use the methods may 
give the answer some situations 
which are now either solved through 
very laborious and costly effort 
merely handled 
methods. 

Professor Voss had arranged 
use Huntington Hall the Massa- 
chusetts Institute Technology, 
which was fortunate because the 
good turn-out, and also arranged 
for publicizing the meeting and took 
other details that him 
should much credit for what 
one member present one 
the finest technical meetings 
had attended. 


members 
and guests the St. Louis sections 
the A.S.T.M. and A.S.M.E. at- 
tended joint dinner meeting Nov- 
ember the Stockholm Room 
the Park Plaza Hotel. The fea- 
tured speaker the evening was 
Mr. Markwardt, Assistant 
Director, Forest Products 
Laboratory, Madison, Wis., whose 
topic was Engineering 
Material.” Preceding Mr. Mark- 
wardt the program was President 
Arthur Carpenter and Ex- 
ecutive Secretary Warwick 
each speaking briefly greeting 


the assemblage and stressing the 
interlocking interests between the 
two societies represented. 

Mr. Markwardt’s talk had been 
widely heralded among 
ous interested professions St. 
Louis, and began his talk under 
the handicap high hopes and ex- 
pectations which had been raised 
the minds the audience virtue 
the heavy that had 
been given the occasion his ad- 
dress. redounds especially his 
credit, therefore, that way was 
this applies equally the few 
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wives members who were present. 

Beginning reciting the marvels 
doow, might have been pro- 
claimed the publicity department 
its originators, Mr. Markwardt 
proceeded remind all that 
wood (doow) (backwards) means 
our everyday life. From that point, 
the next step was stress the ne- 
cessity for its intelligent use (con- 
servation) followed interest- 
ing the life tree, 
with the explosion several myths 
and misconceptions about it, then 
into consideration the micro- 
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aspects and cellularstructureof wood 
and finally extended discussion 
the new uses and treatments which 
have been devised further its 
usefulness mankind. Various 
types plywood and treatments 
were discussed, due credit being 
given the improved glues now 
use. long table exhibits, il- 
lustrating the speaker’s points, was 
view and extensive use lan- 
tern slides further enhanced un- 
derstanding the speakers subject. 

Parmely, Chairman the 
St. Louis Section the 


Publication Graphitization 
Steel Piping 


THE SEVERAL papers pre- 
sented the 1945 Annual Meeting The 
American Society Mechanical Engineers 
session sponsored the Joint 
Research Committee 
the Effect Temperature the 
Properties Metals, have been issued 
the form special reprint and copies 
can obtained from the office either 
Society, the A.S.M.E. being located 
West 39th Street, New York 18, 


opened the evening session and then 
turned over A.S.T.M. Chair- 
man Oliensis, who ably 
the remainder the program. 
Messrs. Markwardt, Carpenter, 
and Warwick were also guests 
informal luncheon held the Jef- 
ferson Hotel the same day the 
evening meeting. This was given 
over strictly A.S.T.M. talk 
general discussion basis. Nineteen 
attended and all were interested 
what Mr. Carpenter and Mr. War- 
wick had say about A.S.T.M. 
plans and accomplishments. Our 


The reprint comprises six papers with 
discussion totaling pages, page size 
in. Papers and discussion 
the reprint cover the following subjects: 
Report the Joint In- 
vestigation; Susceptibility Casting 
Steels Graphitization; Comparative 
Graphitization Some 
Killed 
Treatment and Graphitization; General 
Discussion. There charge for the re- 
print but the supply limited. 


venerable Past Chairman, Dr. Vor 
Schrenk, was unable attend either 
meeting because ill health but 
Mr. Markwardt visited him the 
morning and was able report 
was making satisfactory progress. 


Planning and arrangements for 
this meeting, the first held St. 
Louis several years, were spear- 
headed the District officers, 
Messrs. Oliensis, Brust, and Roberts 
who should receive full credit for 
renewal A.S.T.M. activity there. 


Society Represented University 
Inauguration 

the cooperation 
Beckstrand, Professor Emeritus 
Mechanical Engineering, University 
Utah, and long-time member the 
Society, was represented the 
Inauguration Ceremony Albert Ray 
Olpin President the University 
Utah October 16. Professor Beck- 
strand has been member 
since 1907, and until his retirement 1941 
was the faculty the university for 
years. 
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Subject Reports, and Articles 


Abrasion Testing 

The Falling Sand Abrasion Tester—C. 
Hipkins and Phair. No. 143, 
December, 18. 

New Sandpaper Abrasion Tester—F. 
Schrader. No. December, 23. 

Acid Stability 

Agents—Jay Harris. No. 140, May, 
76; No. 141, August, 49. 

Adhesives 

Impact Testing Adhesives—Arthur 
Falk. No. 141, August, 42. 

Admixtures 

Concrete Flooring with Asphalt Admix- 
ture—F. Anderegg. No. 143, De- 
cember, 11. 

Aircraft Testing 

Some Applications Simulated Service 
Testing Nonmetallic Materials— 
Alan Freas. No. 141, August, 35. 

Alkalies 

Effect Alkalies Portland Cement 
the Durability Concrete—Reported 
Committee Cement. No. 
142, October, 28. 

The 
Agents—Jay Harris. No. 140, May, 
76; No. August, 49. 

Alloys, Non-Ferrous 

Investigation Methods Determining 
the Weight Average Thickness 
Tin-Coated Copper and Brass—K. 
Hanna. No. December, 35. 

Aluminum 

Wartime Materials Developments and the 
Postwar World—J. DeHaven. No. 
138, January, 17. 

Antitrust Laws 

About Cogent Article Members Should 
Read. No. 141, August, 60. 

Standardization and the Antitrust Laws— 
James Hayes. No. 141, August, 
19. 

Armor 

Wartime Materials Developments and the 
Postwar World—J. DeHaven. 
138, January, 17. 

Asbestos-Cement 

Asbestos-Cement Products Now the 
Family Technical Committees. No. 
141, August, 68. 

Asphalt 

Concrete Flooring with Asphalt Admix- 
ture—F. Anderegg. No. 143, De- 
cember, 11. 

Assemblies Testing 

See Simulated Service Testing. 


Bearings 

Lubricants for Synchronous Unit Bear- 
ings—Jonathan Snead and Henry 
Gisser. No. 141, August, 45. 

Board Directors 

New Board Directors Organized. No. 
141, August, 61. 

Bomb Oxidation Tests 

Bomb Oxidation Tests Grease and 
Storage Life Grease-Lubricated Mecha- 
nisms—H. Gisser and Meshkov. 
No. 140, May, 57. 
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Bond 

Discussion Paper Effect Repeated 
Loading Bond Strength Concrete 
No. 142, October, 46. 

Brass 

Investigation Methods Determining 
the Weight Average Thickness 
Tin-Coated Copper and 
Hanna. No. 143, December, 35. 

Building Codes 

Seme Problems and Trends Building 
Codes—George Thompson. No. 
141, August, 33. 


Cambric 

Dielectric Strength 
Varnished Rufolo and 
Graves. No. 142, October, 34. 

Cantilever-Beam Specimens 

Expedient Method for the Preparation 
Cantilever-Beam 
mens—R. DeWaard. No. 
August, 40. 

Castings 

Wartime Materials Developments and the 
Postwar World—J. DeHaven. 
138, January, 17. 

Caustic Soda Stability 

The 
Agents—Jay Harris. No. 140, May, 
76; No. 141, August, 49. 

Cement 

Effect Alkalies Portland Cement 
the Durability Concrete—Reported 
Committee Cement. No. 
142, October, 28. 

Chemical Analysis 

The Application the Mass Spectrome- 
ter Chemical Analysis—A. Keith 
Brewer. No. 140, May, 38. 

Cloud Point 

The Comprehensive Laboratory Testing 
Hood. No. 139, March, 25. 

Cloth Laminates 

Tension and Torsion Creep Properties 
Cloth Laminates—Joseph Marin. No. 
143, December, 38. 

Coatings 

The Falling Sand Abrasion Tester—C. 
Hipkins and Phair. No. 
December, 18. 

Investigation Methods Determining 
the Weight Average Thickness 
Tin-Coated Copper and Brass—K. 
Hanna. No. December, 35. 

Surface-Conversion Coatings 
tion). No. 141, August, 59. 

Concrete 

Concrete Flooring with Admix- 
ture—F. Anderegg. No. De- 
cember, 11. 

Discussion Paper Effect Repeated 
Loading Bond Strength Concrete. 
No. 142, October, 46. 

the Durability Concrete—Reported 
Committee C-1 Cement. No. 
142, October, 28. 

Consumer Goods 

Laboratory Testing Consumer Goods— 
Chameroy. No. 140, May, 23. 

Progress Work Ultimate Consumer 
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CGoods—H. J. Ball. No. 142, October, 
43. 

Container Testing 

Some Applications Simulated Service 
Testing Nonmetallic Materials 
Alan Freas. No. 141, August, 35. 

Copper 

Investigation Methods Determining 
the Weight Average Thickness Tin- 
Coated Copper and Hanna 
No. December, 35. 

Core Losses 

Method for Predicting 
Metals—P. Cavanagh. No. 143, 
December, 30. 

Corrosion 

Corrosion Visual Evalua- 
tion—Mare Darrin. No. 138, January, 
37. No. 142, October, 
48. 

Discussion Paper Mechanism 
Rusting Low Alloy Steels the At- 
mosphere. No. 142, October, 51. 

Resume Work Committee B-3 
Corrosion Non-Ferrous Metals and 
Alloys. No. 138, January, 63. 

Sessions Statistical Quality Control and 
Non-Ferrous Atmospheric Exposure 
Tests Feature Spring Meeting. No. 
138, January, No. 139, March, 

Creep 

Tension and Torsion Creep Properties 
Cloth Laminates—Joseph Marin. No. 
143, December, 38. 


Detergents 

The Evaluation 
Agents—Jay Harris. No. 140, May, 
76; No. 141, August, 49. 

Dielectric Strength 

Dielectric Strength Measurements 
Varnished Rufolo and 
Graves. No. 142, 34. 

District Committees 

District Officers and Personnel. No. 141, 
August, 67. 

New Charter and for Districts 
Adopted Board Directors. No. 
143, December, 56. 

New England District Organized. No. 
141, August. 66. 

Numerous District Meetings Planned. 
No. 142, October, 55. 


Eddy Current 

Method for Predicting 
Metals—P. Cavanagh. No. 143, 
December, 30. 

Electric Gage 

What New Science and 
Everett Lee. No. 141, August, 24. 

Electrical Testing 

Dielectric Strength Measurements 
Varnished Rufolo and 
Graves. No. 142, October, 34. 

Electromagnetic Vibration 

Electromagnetic Vibration Table—R. 
Bernhard and Barry. No. 139, 
March, 35. 
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Cellulose Plastics 
Factors Affecting the Tensile Strength 
Injection-Molded Ethyl Cellulose Test 
and Haviland. No. 140, May, 
45. 

Exhibits 

Forty-ninth Annual Meeting held Buf- 
falo, No. 138, January, 
No. 139, March, No. 140, May, 
No. 141, August, 

Seventh Exhibit Testing Apparatus and 
Related Equipment Meeting 


Feature. No. 140, May, 11, August, 
Extensometer 


Tension Testing Elevated Tempera- 
tures—T. Blackmon, Nourse, 
and Plesset. No. 140, May, 
32. 


Failure Metals Predicting 

Method for Predicting Failure Metals 
—P. Cavanagh. No. 143, Decem- 
ber, 30. 

Fatigue Testing 

Expedient Method for the Preparation 
mens—R. DeWaard. No. 141, 
August, 40. 

Filler Metal 

Report the Joint Committee Filler 
Metal Presented the 1946 Annual 
Meeting. No. 141, August, 56. 

Film Testing 

New Apparatus for Film Testing—C. 
Howard Adams. No. 140, May, 62. 

Fire-Retardant Wood 

Discussion Paper Small-Scale Tests 
for Fire-Retardant Steiner. 
No. 138, January, 49. 

Flexure Testing 

Laboratory Testing 
Seale Flexure Test—Owen Ward and 
Bailey. No. 138, January, 33. 

Flooring 

Concrete Flooring with Asphalt Admix- 
ture—F. Anderegg. No. 143, De- 
cember, 11. 

Free Fat Determination 

Report Determination Soap, Free 
Fat, and Mineral Oil Grease—Chemi- 
cal and General Tests. No. 141, Au- 
gust, 54. 

Fuel Oil 

Peacetime Heating Oil Classifications— 
Powers. No. 140, May, 72. 

Fungi, Effect 

The Effect High Humidity and Fungi 
the Insulation Resistance Plas- 
tics—John Leutritz, and David 
Hermann. No. 138, January, 25. 


Gas Analysis 

What New Science and Engineer- 
ing—Everett Lee. No. 141, Au- 
gust, 24. 

Gas Turbines 

Wartime Materials Developments and the 
Postwar DeHaven. No. 
138, January, 17. 

Gasoline 

From Research—New Knowledge, New 
Materials, New Methods—T. Boyd. 
No. 138, January, 11. 

Glass 

Wartime Materials Developments and the 
Postwar DeHaven. No. 
138, January, 17. 


Grease 

Bomb Oxidation Tests Grease and Stor- 
age Life Grease-Lubricated Mecha- 
nisms—H. Gisser and Meshkov. 
No. 140, May, 57. 

High-Temperature, High-Speed Testing 


Lubricating Greases—J. Macphear- 
son. May, 63. Discussion, 


70. 

Determination Soap, Free 
Fat, and Mineral Oil Grease—Chemi- 
and General Tests. No. 141, Au- 
gust, 


Hardness Testing 

The Indenter Applied Testing 
Nonmetallic Materials Ranging from 
Plastics Diamonds—Vincent Ly- 
saght. No. 138, January, 39. 

High Speed Testing 

High-Temperature, High-Speed Testing 
Lubricating Greases—J. Macphear- 
son. No. 140, May, 63. Discussion, 

Housing 

Meetings Philadelphia and Buffalo 
Housing and Housing Materials. No. 
139, March, 

Some Applications 
Testing Nonmetallic 
Alan Freas. No. 141, 


Simulated Service 
Materials 
August, 


Humidity 
The Effect High Humidity and Fungi 
the Insulation Resistance Plas- 


Leutritz, and David 
Herrmann. No. 138, January, 25. 
Principles Immersion and Humidity 
Testing Protective Paints. 
Elm. No. 142, October, 

Discussion, 13. 

Hydrocarbons 

From Research—New Knowledge, New 
Materials, New Methods—T. 
No. 138, January, 11. 


Immersion Resistance 

Principles Immersion and Humidity 
Testing Metal Protective 
Elm, No. 142, October, 
13. 

Impact Testing 

Falk. No. 141, August, 42. 

Improved Guides for Positioning Im- 
pact Specimens—J. Speer. No. 139, 
March, 46. 

Laboratory Testing 
Scale Impact Test—A. Bailey and Owen 
Ward. No. 140, May, 
cussion, No. 142, October, 51. 

Method Notching Impact Speci- 
Siemen. No. 139, March, 

45. 

Hardness Testing 

The Knoop Indenter Applied Testing 
Nonmetallic Materials Ranging from 
Plastics Diamonds—Vincent Ly- 
saght. No. 138, January, 39. 

Injection-Molded Specimens 

Factors Affecting the Tensile Strength 
Injection-Molded Ethyl Cellulose Test 
Specimens—W. Gloor, Goggin, 


and Haviland. No. 140, May, 
45. 

Insulating Materials 

Dielectric Strength Measurements 


Varnished Rufolo and 
Graves. No. 142, October, 34. 
What New Science and Engineer- 
ing—Everett Lee. No. 141, August, 

24. 
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The Effect High Humidity and Fungi 
the Insulation Resistance Plas. 
tics—John Leutritz, Jr., and David 
Herrmann. No. 138, January, 


Jolly Balance 

Direct Volume-Reading Jolly Balance— 
Alfred Berens. No. 140, May, 55. 

Knoop Indenter 

The Knoop Indenter Applied Testing 
Nonmetallic Materials Ranging from 
saght. No. 138, January, 39. 

Tension and Torsion Creep Properties 
Cloth Laminates—Joseph Marin. 
143, December, 38. 

Lime Soap Dispersion 

The Evaluation 
Agents—Jay Harris. No. 140, May, 
76; No. 141, August, 49. 

Lubricants 

Oxidation Tests Grease and Stor- 
age Life Grease-Lubricated Mecha- 
nisms—H. Gisser and Meshkov. 
No. 140, May, 57. 

The Comprehensive Laboratory Testing 
139, March, 25. 


High-Temperature, High-Speed Testing 


phearson. No. 140, May, 
cussion, 70. 

Laboratory Determined Pour Points 
Lubricating Oils Related Ability 
Flow Under Field Storage Condi- 
January, 44. 

Lubricants for Synchronous Unit Bear- 
ings—Jonathan Snead and Henry 
Gisser. No. 141, August, 45. 

Report Determination Soap, Free 
Fat, and Mineral Oil Grease—Chem- 
ical and General Tests. No. 141, Au- 
gust, 54. 


Magnesium 

Wartime Materials Developments and the 
Postwar World—J. DeHaven. No. 
138, January, 17. 

Materials Engineering 

Materials Engineering Home and 
Abroad—J. Townsend. No. 140, 
May, 19. 


Meetings 
Committee Meeting Prince- 
ton Polarographic Analysis. 


140, May, 91. 

Chicago Meeting Simulated Service 
Testing Materials and Assemblies. 
No. 140, May, 90. 

Cleveland Meeting Testing with the 
Atomic Bomb and Rubber. 
No. 143, December, 58. 

Detroit District Meeting Materials. 
No. 143, December, 58. 

Fiftieth Annual Meeting, City, 
June 16-20, 143, December, 

Annual Meeting and Exhibit 
held Buffalo, No. 138, Janu- 
ary, No. 139, March, No. 
140, May, No. 141, August, pp. 
and 57. 

Interesting District Meetings 
Pittsburgh, Chicago, Philadelphia, New 
York. No. 143, December, 57. 

Interesting 1946 Exhibit. 
No. 141, August, 58. 
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Meetings Philade and Buffalo 
Housing and Housing Materials. No. 
139, March, 51. 

New York District Hears Three 
Travelers Discuss Their Observations. 
No. 140, May, 90. 

Northern alifornia District Has Interest- 
ing Meeting San Francisco. No. 139, 
March, 50. 

Northern California District Hears Offi- 
cers Joint Meeting. No. 140, May, 
89. 

Northern Tours 
Moffett Field. No. 148, December, 
56. 

Voltage and High-Speed Radiography 
Held Under Committee 
E-7. No. 139, March, 55. 

Philadelphia District Meeting Indus- 
trial Waters. No. 143, December, 
59. 

President and Executive Secretary 
Southern California Meeting. No. 140, 
May, 88. 

1946 Spring Meeting. No. 138, January, 
No. 139, March, pp. and 56. 

1947 Committee Week and Spring Meet- 
ing, Philadelphia. No. 143, December, 

St. Louis District Hears Markwardt. 
No. 143, December, 60. 

Southern California Meeting Steel 
Selection Chart and Application Elec- 
tric Strain Gages. No. 143, December, 

Symposium Effect Low 
Temperatures Materials. No. 139, 
March, 54. 

300 First New England Technical Meet- 
ing—Stress Analysis Discussed. No. 
143, December, 60. 

Membership 

Message Our New Members Particu- 
larly,—About the Character and Philos- 
ophy the Society—J. Townsend. 
No. 138, January, 51. 

Metal Protective Coatings 

Method Determining the Weight 
Average Thickness Tin Tin- 
Coated Copper Brass—K. Hanna 
No. 143, December, 35. 

Principles Immersion and Humidity 
Testing Metal Protective 
Elm. No. 142, October, 
cussion, 13. 

Metallic Ion Stability 

The 
Agents—Jay Harris. No. 140, May, 
76; No. 141, August, 49. 

Mineral Oil Determination 

Determination Soap, Free 
Fat, and Mineral Oil Grease—Chem- 
ical and General Tests. No. 141, Au- 
gust, 54. 

Mortar 

Burmister Flow Trough for Mortar. No. 
138, January, 55. 


Nominating Committee 

1947 ating Committee. No. 143, 
December, 

Notching Test 

Method Notching Impact Test Speci- 
mens—S. Siemen. No. 139, March, 
45. 

Oil 

See also Lubricants. 

Instrument Barker, 
March, 25. 
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Laboratory Determined Pour Points 
Lubricating Oils Related Ability 
Flow Under Field Storage Condi- 
tions—J. Giammaria. No. 138, 
January, 44. 

Peacetime Heating Oil ations 
Powers. No. 140, May, 72. 


Paints 

The Falling Sand Abrasion Tester—C. 
Hipkins and Phair. No. 143, 
December, 18. 

Principles Immersion and Humidity 
Testing Metal Protective Paints—A. 
Elm. No. 142, October, 
cussion, 13. 

Parts and Assemblies Testing 
See Simulated Service Testing. 

Petroleum Products 
See also Lubricants, Oil. 

From Knowledge, New 
Materials, New Methods—T. Boyd. 
No. 138, January, 11. 

Photoelectric Recorder 

What New Science and Engineer- 
ing—Everett Lee. No. 141, August, 
24. 

Plastic Deformation 

Method for Predicting Failure Metals 
—P. Cavanagh. No. 143, Decem- 
ber, 30. 

Plastics 

Expedient Method for the Preparation 
Cantilever-Beam Fatigue Specimens 
—R. DeWaard. No. 141, August, 
40. 

Factors Affecting the Tensile Strength 
Injection-Molded Cellulose Test 
Specimens—W. Gloor, Gog- 
gin, and Haviland. No. 140, 
May, 45. 

Laboratory Testing 
Seale Flexure Test—Owen Ward 
and Bailey. No. 138, January, 33. 

Laboratory Testing 
Seale Impact Test—A. Bailey and 
Owen Ward. No. 140, May, 50. 
Discussion, No. 142, October, 51. 

Tension and Torsion Creep Properties 
Cloth Laminates—Joseph Marin. No. 
143, December, 38. 

Wartime Materials Developments and 
the Postwar DeHaven. 
No. 138, January, 

Portland Cement 
See Cement. 

Pour Point 

Laboratory Determined Pour Points 
Lubricating Oils Related Ability 
Flow Under Field Storage Condi- 
tions—J. Giammaria. No. 138, Janu- 
ary, 44. 

Prediction 

Method for Predic Failure Metals 
Cavanagh. No. 143, Decem- 
ber, 30. 

President’s Address and Talks 

The Challenge National and Interna- 
tional Affairs the Engineer—J. 
Townsend. August, 17. 

Materials Engineering Home and 
Abroad—J. Townsend. No. 140, 
May, 19. 

Message Our New Members Particu- 
larly—About the Character and Phil- 
osophy the Society—J. Townsend. 
No. 138, January, 51. 

Proving Bar 

New Design Elastic Proving 
Lutts and Dante Cuozzo. No. 142, 
October, 41. 
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Proving Rings 

Temperature Coefficients for Proving 
Rings. No. 141, August, 62. 

Puncture Testing 

What Science and Engineering 
Lee. No. 141, August, 24. 

Purchase Specifications 

Material Purchase 
No. 143, December, 48. 


Quality Control 

American Society for Quality Control 
Founded. No, 141, August, 59. 

Dollars for Your 
Simon. No. 139, March, 17. 

New Committee Quality Control Or- 
ganized. No. 141, August, 69. 

Books. No. 138, January, 60. 

Use Statistics Writing Specifications 

Casper Goffman and Joseph Manu- 


Radiography 

Outstanding Symposium Ultra-High 
Voltage and High-Speed Radiography 
Held Under Auspices Committee E-7. 
No. 139, March, 55. 

What New Science and Engineering— 
Lee. No. 141, August, 24. 

Repeated Loading Test 

Discussion Paper Effect Repeated 
Loading the Bond Strength Con- 
crete. No. 142, October, 46. 

Rubber 

Conductive Rubber—Work Being Under- 
taken Technical Com- 
mittee Automotive Rubber. 
142, October, 59. 

Direct Volume-Reading Jolly Balance 
Alfred Berens. No. 140, May, 55. 

From Research—New Knowledge, New 
Materials, New Methods—T. . Boyd. 
No. 138, January, 11. 

Wartime Materials Developments and the 
Postwar World—J. DeHaven. No. 
138, January, 17. 

Rusting 

Discussion Paper Mechanism 
Rusting Low Alloy Steels 
No. 142, October, 


Sand Abrasion Tester 

The Falling Sand Abrasion Tester—C. 
Hipkins and Phair. No. De- 
cembe p- 18. 

Sandpaper Abrasion Tester 

New Sandpaper Abrasion Tester—F. 
Gavan, Eby, Jr., and 
Schrader. No. 143, December, 23. 

Sandwich Type Material 

A.S.T.M. Conference Sandwich Type 
Materials. No. 141, August, 68. 

Shipping Containers 

Testing Shipping Containers and Materi- 
als. No. 140, May, 94. 

Simulated Service Testing 

Laboratory Testing Consumer Goods— 
No. 140, May, 23. 

Some Applications Simulated ‘Service 
Testing Nonmetallic Materials— 
Alan Freas. No. 141, August, 35. 

Soap Determination 

Report Determination Soap, Free 
Fat, and Mineral Oil Grease—Chem- 
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ical and General Tests. No. 141, Au- 
gust, 54. 

Soils 

Aims and Objectives for Com- 
mittee D-18 Burmister 
No. 142, October, 38. 

Spectrochemical Analysis 

The Application the Mass Spectrome- 
ter Chemical Analysis—A. Keith 
Brewer. No. 140, May, 38. 

The Spectrochemical Analysis Steels 
with Instrument 
Dietert. March, 22. 

What New Science and Engineering 

Everett Lee. No. 141, August, 
24. 

Standards and Standardization 

Beachhead—Robert Burns. 
May, 43. 

Lists New Specifications and Tests 
Accepted. No. 138, January, 
No. 139, March, 10; No. 141, Au- 
gust, 63; No. 141, August, 70; 
No. 142, October, No. 143, Decem- 
ber, 

Many Technical Developments A.S.- 
T.M. Committee Week. No. 139, Mar- 
ch, 56. 

Material Purchase Specifications—S. 
Ashkinazy. No. 143, December, 48. 

New National Directory Commodity 
Specifications. No. 138, January, 65. 

Preparation and Use Specifications— 
Reinsmith. No. 139, March, 
41. 

Progress Work Ultimate Consumer 
Goods—H. Ball. No. 142, October, 
43. 

Standardization and the Antitrust Laws— 
James Hayes. No. 141, August, 
19. 

Standardization Projects. No. 142, Oc- 
tober, 58. 

Summary Important Current Activities 
Technical Committees Especially 
Standardization Projects. No. 141, 
August, 71. 

Use Writing Specifications 
—Casper Goffman and Joseph Manuele. 
No. 139, March, 13. 

Statistical Analysis 

Dollars for Your 
Simon. No. 139, March, 17. 

Effect Alkalies Portland Cement 
the Durability Concrete—Reported 
Committee Cement. No. 142, 
October, 28. 

Review Books. No. 138, January, 60. 

Round Table Discussion Problems En- 
countered Testing for the Humidity 
and Resistance Paints 
Steel. Discussion—W. Cranmer, 
13. 

Sessions Statistical Quality Control 
and Non-Ferrous Atmospheric Expo- 
sure Tests Feature Spring Meeting. 


No. 138, January, p.5. No. 139, March, 

Use Statistics Writing Specifica- 
tions—Casper Goffman 
Manuele. March, 13. 

Steel. 

Discussion Paper Mechanism 
Rusting Low Alloy Steels the At- 
mosphere. No. 142, October, ol. 

The Spectrochemical Analysis Steels 
with Instrument 
Dietert. No. 139, March, 22. 

Storage Tests 

Bomb Oxidation Tests Grease and 
Storage Life Grease-Lubricated Mech- 
anisms—H. Gisser and Meshkov. 
No. 140, May, 57. 

Surface Conversion Coatings 

Surface Conversion Coatings 
tion). No. 141, August, 59. 

Surface Phenomena 

What New Science and Engineering 
Everett Lee. No. 141, August, 

Surface-Active Agents 

The Evaluation Surface-Active Agents 

-Jay Harris. No. 140, May, 76; 
No. 141, August, 49. 

Synthetic Rubbers 

Direct Volume-Reading Jolly Balance 
Alfred Berens. No. 140, May, 55. 

Wartime Materials Developments and 
the Postwar World—J. DeHaven 
No. 138, January, 17. 


Temperature, Effect 

High-Temperature, High-Speed Testing 
Lubricating Greases—J. 
son. No. 140, May, 63. Discussion, 
70. 

Successful Symposium Effect Low 
Temperatures Materials. No. 139, 
March, 54. 

Tension Testing Elevated Tempera- 
tures—T. Blackmon, Nourse, 
and Plesset. No. 140, May, 32. 

Tension and Torsion Creep Properties 
Cloth Laminates—Joseph Marin. 
143, December, 

Tension Testing 

Factors Affecting the Tensile Strength 
Injection-Molded Ethyl Cellulose Test 
Specimens—W. Gloor, Goggin, 
and Haviland. No. 140, May, 

New Apparatus for Film Testing—C. 
Howard Adams. No. 140, May, 62. 
Tension and Torsion Creep Properties 
Cloth Laminates—Joseph Marin. No. 

143, December, 38. 

Tension Testing Elevated Tempera- 
tures—T. Blackmon, Nourse, 
and Plesset. No. 140, May, 32. 

Test Specimens 

Expedient Method for the Prepara- 
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tion Cantilever-Beam Fatigue 
mens—R. DeWaard. No. 141, Au- 
gust, 40. 

Improved Guides for Positioning Im- 
pact Specimens—J. Speer. No. 139, 
March, 46. 

Method Notching Impact Test Speci- 
mens—S. Siemen. No. 139, March, 
45. 

Timber 
See Wood. 

Tin 

Method Determining the Weight 
Average Thickness Tin Tin- 
Coated Copper Hanna. 
No. December, 35. 

Torsion Testing 

Tension and Torsion Creep Properties 
Cloth Laminates—Joseph Marin. No. 
143, December, 38. 


Varnished Cambric 

Strength 
Varnished Rufolo and 
Graves. No. 142, October, 34. 

Vibration Testing 

Electromagnetic Vibration 
Bernhard and Barry. No. 139, 
March, 

Viscosity 

The Comprehensive Laboratory Testing 
139, March, 25. 

Laboratory Determined Pour Points 
Lubricating Oils Related Ability 
Flow Under Field Storage Condi- 
tions—J. No. 138, Janu- 
ary, 44. 


Weathering 

Discussion Paper Mechanism 
Rusting Low Alloy Steels the At- 
mosphere. No. 142, October, 51. 

Sessions Statistical Quality Control 
and Non-Ferrous Expos- 
ure Tests Feature Spring Meeting. 
No. 138, January, No. 139, March 


Welding 
What New Science and Engineering 
Everett Lee. No. 141, August, 24. 
Wood 


Discussion Paper Small-Scale Tests 
for Fire-Retardant Steiner. 
No. 138, January, 49. 

Wartime Materials Developments and 
the Postwar World—J. DeHaven 
No. 138, January, 17. 


X-ray 
See Radiography. 


December 1946 


| 


Index Authors Technical Papers 
1946 ASTM Bulletins 


While this Author Index does not list authors according alphabetic sequence and the titles 
some the papers are condensed, believed the information presented will 
service. Further details are given the Subject Index. 


January 138 

Knowledge, New Materials, New 
Methods 

J.C. Haven—Wartime Materials Developments and the Postwar 
World 

Humidity and Fungi the Insulation Resistance 

Small-Scale Flexure Test , 

Criteria—Their Visual Evaluation 

Vincent Knoop Indenter Applied Testing Non- 
metallic Materials Ranging from Diamonds 

Determined Pour Points Lubricating 
Oils Related Ability Flow Under Field Storage Conditions 


March 139 


GOFFMAN AND JOSEPH Quality Control 
Its Application Specification Requirements: Use 
Writing Specifications 

Simon—Dollars for Your Thoughts 

Analysis Steels with Direct-Reading Instrument 

Hoop—The Comprehensive Laboratory Testing Instru- 
ment Lubricants 

REINSMITH—Preparation and Use Specifications 

Notching Impact Test Specimens 

Guides for Positioning Impact Specimens 


May 140 


Materials Engineering Home and Abroad 

Elevated Temperatures 

Chemical Analysis 

BuRNS—Beachhead 

the Tensile Strength Injection-Molded Cellulose Test Speci- 
mens 

Small-Scale Impact Test 

ALFRED Volume-Reading Jolly Balance 


Refractories Committee Meets Battelle Institute 


BATTELLE Memorial 


seven standard methods, the eleva- 


Storage Life Grease-Lubricated Mechanisms 

Howarp Apparatus for Film Testing 

cating Greases 

Heating Oil Classifications 

Jay Harris—The Evaluation Surface-Active Agents 


August 1946—No. 141 


and International Affairs the Engineer 

and the Antitrust Laws 

GEORGE THOMPSON—Some Problems and Trends Building Codes 

Some Applications Simulated Service Testing 
Nonmetallic Materials 

Expedient Method for the Preparation Canti- 
lever-Beam Fatigue Specimens 

JONATHAN SNEAD AND Henry for Synchronous 
Unit Bearings 

Jay Evaluation Surface-Active Agents, Part 


October 142 


Immersion and Humidity Testing Metal 
Protective Paints 

of Concrete 

Varnished Cambric 

and Objectives for Committee D-18 
on Soils 


December 143 

Flooring with Asphalt Admixture 

Abrasion Tester 

Method for Predicting Failure Metals 

Hanna—On Method Determining the Weight Average 
Thickness Tin Tin-Coated Copper and Brass 

and Torsion Creep Properties Cloth 
Laminates 


comparative data. recommended 
cedures heat transfer was ap- 
proved for inclusion the 1947 
revision the Refractories Manual. 


Institute, Columbus, Ohio, was host 
Committee C-8 Refractories 
its fall meeting November 
and 15. Twenty-six members 
and four visitors were attend- 
ance the committee session. 

The aggressive attitude this 
committee, which one the older 
technical committees the Society, 
maintaining the various standards 
under its jurisdiction up-to-date 
shape, was very much evidence 
the meeting. Approval was given 
the elevation seven tentative 
methods and one specification 
standard, the tentative revision 
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tion standard thirteen tentative 
revisions standards, and the re- 
vision two tentative revisions 
standards. 

Briefing through the 
agenda the several subcommittee 
meetings, one the important items 
discussed was the need for proposed 
time-temperature schedules for basic 
and silica brick, included 
the Standard Method Testing 
Fireclay Refractories Under Load 
oxy-acetylene 
heated P.C.E. 
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Several revisions Definitions 
Terms Relating Refractory Ma- 
terials 71-45) were accepted 
well new definitions covering dead- 
burned magnesite, ore, 
chrome brick and brick. 

sification nomenclature covering fire 
clay refractories disclosed that this 
nomenclature has not been univers- 
ally adopted the industry over 
the older nomenclature based 
first, second, and third quality 
classifications. The consensus was 
expressed that the A.S.T.M. classi- 
fication was superior all respects 
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and should receive promo- 
tion the committee members. 

Petrographic Techniques Applied 
Refractories. This will 


Industrial Research Laboratories 
the United States 


eighth edition the 
publication entitled ‘Industrial Research 
Laboratories the United States” gives 
information 2443 industrial labora- 
tories. Data include the companies, 
addresses, names the research directors 
and top associates, number people 
the staff, and condensed statement 
research activities and number volumes 
the laboratories library. Callie Hull, 
Librarian the National Research Coun- 
cil, the preface the book points out 
that the first edition this bulletin, issued 
1920, contained listing 297 com- 
panies. Increasing emphasis research 
activities also strikingly shown 
chart which indicates that 1946 
there were least 133,000 individuals en- 
gaged laboratory work, which figure 
compares with about 70,000 1940. 

compiling the information those re- 
sponsible have interpreted 
accordance with the following definition: 


research the endeavor 
learn how apply scientific facts the 
service mankind. Many laboratories 
are engaged both industrial research 
and industrial development. These two 
classes investigation commonly merge 
that sharp boundary can traced 
between them. Indeed, the term ‘re- 
frequently applied work which 
nothing else than development indus- 
trial processes, methods, equipment, pro- 
duction by-products.”’ 

The 426-page Directory also includes 
the appendix for the first time list 
educational institutions which 
search service industry, and there are 
three indexes providing; Geographical 
Distribution Laboratories; Personnel 
Index (containing more than 7000 names) 
and Subject Index Research Activities. 

This National Research Council Bulletin 
No. 113 will undoubtedly much 
interest and value many members 
A.S.T.M. Copies can procured from 
the National Research Council, National 
Academy Sciences, Washington, C., 
$5.00 each. 


Engineering Section AAAS Meet 


fifteen technical papers 
are scheduled for presentation the 
meeting the Engineering Section the 
American Association for the Advance- 
ment Science Boston, December 
inclusive. The preliminary announce- 
ment from Prof. Carvin, Newark 


cluded the Refractories 
Manual, scheduled for 
April, 1947. 

The activities the field in- 
dustrial furnace surveys include 
revision the present one open- 


College Engineering, who Secretary 
Section notes the following program: 


Saturday, December 28, 1946 
9:30 A.M. 
Papers the Navy, Office Re- 
search and Invention 
Research Jet and Rocket 
Slack 
ment—Dr. Hafstedd 
Future Aircraft Power Plants 
Ivan Driggs 
1:30 P.M. 
Gas Turbines—J. Rettaliatta 
Page 
6. High Altitude Research (V-2 Rock- 
ets)—E. Krause 


Monday, December 30, 1946 

Papers the Army Air Forces, 
Wright Field 
9:30 A.M. 

Determination the Temperature 
Distribution Gas Turbine 
Wheel—I. Perlmutter 

Exhaust Cooling, Aircraft Engine 
Testing Facilities—P. Sartell 

Armament Trends—J. Clemens 

10. Aircraft Cabin Supercharging and Air 
Conditioning Engine Bleed-off 
—R. Keusch 

11. The Fundamental Research Neces- 
sary for the Evaluation Cooling 
Requirements Supersonic 
crafts and Missiles—D. Patter- 
son 

1:30 P.M. 


12. Problems Army Air Force Photog- 
Katz 

13. Jet Propulsion Thrust Augmentation 
with Water Injection and After- 
burning 

14. Fuel Tank Protection Means 
Restricted Leakage and Controlled 
Drainage—H. Noyes 

15. Army Research Elec- 
tronics 


The Engineering Section meetings will 
Room 250, Building 10, Mass. Insti- 
tute Technology, and the Hotel Head- 
quarters will the Kenmore Hotel, Ken- 
more Square, Boston, Mass. Hotel reser- 
vations should sent AAAS Housing 
Bureau, Convention Bureau, Chamber 


December 
January 16, 17, D-2 Petroleum 
January 

WEEK 


June 


New 


January 20, Board Directors 


PHILADELPHIA DISTRICT 
February AND Philadelphia, Pa. 


50TH ANNUAL MEETING 


hearth furnaces and the lead indus- 
try well new survey steel 
pouring pit practice. 

The next meeting Committee 
C-8 will held Washington, 


Commerce, Federal Street, Boston 10, 
Mass. 

Publishes Report Textile 


Testing Germany 


THE October meet- 
ing A.S.T.M. Committee D-13 
Textile Materials there was pre- 
sented most interesting paper, 
essentially condensed report, giv- 
ing the highlights intensive in- 
vestigation textile testing Ger- 
many, this work having been part 
our Government’s program hav- 
ing leading technologists and scien- 
tists determine the state progress 
the various industries and scien- 
expected that this condensed report 
will published the January 
BULLETIN, the meanwhile reprints 
the article which will cover about 
pages have been struck off, and 
those interested can procure: sepa- 
rate copies cents each. The 
report profusely illustrated with 
some excellent photographs 
unique German instruments, and the 
authors, Herbert Schiefer and 
Lyman Fourt, Senior Physicist and 
Research Associate, respectively, 
the National Bureau Standards, 
and Richard Kropf, Director 
Research, Belding Heminway Cor- 
ticelli Co., have included pertinent 
material. addition 
details various instruments 
there discussion some other 
matters relating the textile field, 
for example, the status German 
standards work. 


Schedule A.S.T.M. Meetings 


GROUP 


PLACE 
New York, 
Chicago, 
Washington, 
Philadelphia, Pa. 
Philadelphia, Pa. 


New York, 
Atlantic City, 
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New Members November 
21, 1946 


The following members were 
elected from October November 
1946, making the total member- 
ship 6136. 


Names are arranged alphabetically—company 


members first, then individuals. 


Chicago District 


Hesse, H., Research Metallurgist, 
Lavin and Sons, Inc., 3426 Kedzie 
Ave., Chicago 23, 

Hoover, D., Chemist, Metallurgist, 
Ahlberg Bearing Co., 3025 
seventh St., Chicago 32, Ill. For mail: 
1210 Jarvis Ave., Chicago 26, IIl. 

ALFRED Assistant Supervisor 
Metallurgy, Research, International Har- 
vester Co., 5225 Western Blvd., Chicago 

SAMUEL B., Chief Chemist, 
Asphalt Corp., 1507 Olive St., South 
Bend 24, 


Cleveland District 

Corp., Mock, Jr., Chief 
Engineer, 3571 Sixty-second St., Cleve- 
land Ohio. 

Harry, President, The Gellin Co., 
2021 Euclid Ave., Cleveland 15, Ohio. 

Detroit District 

T., Junior Engineer, 

Chrysler Graduate School, 12260 Oakland 


Ave., Highland Park, Mich. For mail: 
Richton Ave., Park Mich. [J] 


New England District 

lard, Assistant Manager, 101 Water St., 
Williamstown, Mass. 

Frank Fleming, 
Chemist, Sanford, Me. 

§., President, Franklin 
Paint Co., Franklin, Mass. 


New York District 


EKsTRAND THOLAND, INc., Jerome 
Kuzmick, Manager, Metal Powder Dept., 
510 Broad St., Carlstadt, 

32-36 Forty-seventh Ave., Long Island 
City 

reau Standards, Lord Taylor Depart- 
ment Store, 424 Fifth Ave., New York 18, 

F., Technical Director, 
Stern Stern Textiles, Inc., 1359 Broad- 
way, New York 18, 


Personals... 


items concerning the ac- 
tivities our members will wel- 
comed for inclusion this column. 


PAUL CUNNICK, Lieutenant Colo- 
nel, Officer Charge Laboratory, Rock 
Island Arsenal, Rock Island, has been 
called active duty Europe. 

CLARENCE SAMPLE, formerly 
Chief Engineer, Rheem Research Prod- 
ucts, Inc., Baltimore, Md., now con- 
nected with The International Nickel Co., 
New York, Y., where associated 
with McKay, Chemical Engineer. 

BRADFORD, who was Vice- 
President and General Manager, Bennett 
Treating Co., Newark, J., now 
Plaut Manager, American Greeting Pub- 
lishers, Ine., Cleveland Ohio. 
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Chemist, Service Testing Labora- 
tories, 381 Fourth Ave., New York 16, 

Chief Automotive Engi- 
neer, Socony-Vacuum Oil Co., Ine., 
Broadway, New York 

Testing, Sidney Blumenthal and Co., 
Shelton, Conn. 


Northern California District 


San Ciry anp County or, De- 
partment Public Works, Bureau Engi- 
neering, Room 351, City Hall, San Fran- 
cisco y Calif. 


Philadelphia District 


SNEDAKER AND Co., C., Paul 
Muehlman, Vice-President, 3537 Ninth 
St., 40, Pa. 

Fifteenth St., Philadelphia 41, Pa. [J] 
GREEN, E., Sales Engineer, Thwing- 
Albert Instrument Co., Penn St. and 
Pulaskie Ave., Philadelphia 44, Pa. For 
420 Tregaron Rd., Bala-Cynwyd, 

J., Technical Divi- 
Worth Sts., Philadelphia 24, 

Vannoy, G., Chemist, Pont 
Nemours and Co., Newport, Del. 


Pittsburgh District 


ELECTRICAL REFRACTORIES Co., Hector 
Moore, Superintendent, East Palestine, 
Ohio. 

WATSON-STANDARD Co., THE, Ira Messer, 
Vice-President, 225 Galveston Ave., Pitts- 
burgh 12, Pa. 

J., Chemist, Pittsburgh 
Plate Glass Co., Creighton, Pa. 

West, Chief, Inquiry and Speci- 
fications, Pittsburgh Steel Co., Allenport, 
Pa. 

Western New York and Ontario District 

Package Engineer, East- 
man Kodak Co., Kodak Park, Rochester 
For mail: 152 Plymouth 

P., Foreman, ‘Physical Testing 
Lab., Eastman Kodak Co., Camera Works, 
Rochester 

J., Supervisor, Depart- 
ment Manufacturing Experiments, 
Kodak Park Works, Rochester 


and Possessions 


Director, Engineering and Development 
Div., Box 657, Syracuse 

INTERNATIONAL Corp., Edward 
Porst, Engineer, 2554 Greenmount Ave., 
Baltimore 18, Md. 


Metallography, University Minnesota, 
Minneapolis, Minn. was Wing Com- 
mander, Royal Canadian Air Force, Winni- 
peg, Manitoba, Canada. 

THOMPSON, formerly Ordnance 
Engineer, Army Service Forces, Washing- 
ton, C., now Graduate Student, Uni- 
versity Iowa City, Iowa. 

VICTOR NEWTON now out the 
service and graduate student the 
College the City New York, 

CHARLES ROBERTS has been associ- 
ated with the late McCormick, 
Architect, located Pittsburgh, but has 
now opened his own Architectural Office 
539 Homewood Ave., Pittsburgh Pa. 

NASH, formerly Consulting 
Chemist, Bakelite Corp., Bloomfield, 
now Plastic Consultant located North 
Caldwell, 
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1010 White Bldg., Seattle Wash. 

Chemist, Columbia, Miss. 

AMERICAN INc., Samuel 
June, Chief Chemist, Bedford, Va. 

Linden Ave., Sheridan, Wyo. 

Cozens, E., Chief Engineering 
Laboratory Section, Army-Navy Medical 
Procurement Office, Engineering Develop- 
ment Division, Carlisle Barracks, 

Chief Chemist, Charles 
Martin and Co., 1215 Dumble St., Hous- 
ton Tex. For mail: 4305 Bell Ave., 
Houston 3, Tex 

NASON, H. ee Director of Development, 
Monsanto Chemical Co., Central Research 
Dept., Dayton Ohio. 

L., Jr., Assistant Professor, 
Department Chemistry, Syracuse Uni- 
versity, Syracuse 10, 

G., Assistant Professor 
Mechanical Engineering, Oregon State Col- 
lege, 206 Engineering Laboratory, Cor- 
vallis, Ore. 

Sanrorp L., Research Engineer, 
Simons Laboratories, 2049 
Champa St., Denver Colo. [J] 


Other than Possessions 


LAND ASLAND, Barcelona, Spain. 

Etienne Meeus, 
Secretaire Général Technique, Avenue 

TRALIA Pry., Clarence Syd- 
ney, Australia. 

spection Dept., Cloisters,’’ South- 
borough Rd., Bromley, Kent, England. 

Marina, Casilla correos No. 3193, 
Buenos Aires, Argentina. 

Marina, Casilla No. 3193, 
Buenos Aires, Argentina. 

Krassa, Dean, School Physical 
Science and Mathematics, Universidad 
Chile, Casilla 2126, Santiago, Chile. 

Teknik Beyoglu, Istanbul, 
Turkey. 

cién Bibliotecas Marina, Casilla 
correos No. 3193, Buenos Aires, Argentina. 

ampenfabrieken, Eindhoven, The Nether- 
lands. 


* [J] Denotes Junior Member. 


SWAILES, formerly Staff Assist- 
ant Production Manager, Glenn 
Martin Co., Baltimore, Md., now Opera- 
tions Manager, Goodwill Industries, Chi- 
cago, 

MERRITT WILLIAMSON, 
merly Lieutenant (J.G.) Naval Ordnance 
Test Station, Inyokern, Calif., now Di- 
rector Technical Research, Solar Air- 
craft Co., San Diego, Calif. 

TROWBRIDGE, who was Vice- 
President the Hydraulic-Press Brick 
Co., St. Louis, Mo., has retired from active 
service with the company. 

REA PAUL, formerly Chief, Opera- 
tions Bureau, Smaller War Plants Corp., 
Washington, C., now associated with 
Frederic Rahr, New York, 

HODGE, formerly Consulting 
Spectrographer, Applied Research Labs., 
Detroit, Mich., now Senior Chemist, 
Eastman Kodak Co., Rochester, 
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Professor Chemistry, Champlain Col- 


lege, Plattsburg, was Research 
Associate, Ohio State University Research 
Foundation, Columbus, Ohio. 

HARE, who was Technical Di- 
rector, Casein Co. Division 
The Borden Co., New York, Y., now 
Vice-President and Technical Director, 
Caribbean Plywood and Plastic Corp., San 
Juan, Puerto Rico, with offices San Juan 
and New York. Mr. O’Hare located 
the New York office. 

VISCOUNT ALMEIDA GAR- 
RETT, formerly Civil Engineer, and Di- 
rector Engineer, Laboratory Study and 
Test Cork, Department Economy, 
Lisbon, Portugal, now Civil Engineer, 
General Direction Buildings and Monu- 
ments, Department Public Works, 
Portugese Government; and Partner 
and Technical General Director, Cork 
Manufacturing Society 
Lisbon, Portugal. 

PRINCE now Consulting Engi- 
neer with offices Kansas City, Mo. 
was formerly President and Chief Engi- 
neer, Prince Industrial Plastics Corp., 
Cleveland, Ohio. 

CARLSON now with the Public 
Service Electric and Gas Co., Maplewood, 
was formerly with Electrical 
Testing Laboratories, Inc., New York 
City. 

HENRY MUSCH, 3d, formerly Cap- 
tain, Production Engineering Officer, Ord- 
nance Department, Army, now 
Production Engineer, Broughton and 
Co., Sanford’s Ridge, Glens Falls, 

HUSSEY now connected with 
the Globe Hoist Co., Philadelphia, 
Sales Engineer. was Standards Engi- 
neer, Raytheon Manufacturing Co., Walt- 
ham, Mass. 

DAVIS ALEXANDER who was 
Specification Writer, Houston, Texas, 
now associated with Wyatt Hedrick, 
Architect and Engineer, Houston. 

WILLIAM FURBER SMITH who was 
connected with Carbideand Carbon Chemi- 
cals Corp., SAM Laboratories, New York, 
now Chief Engineer, Hartford-Empire 
Co., Hartford Conn. 

STAINTON, who was with the 
Bradley Institute, Peoria, 
now with Case School Applied Science, 
Cleveland, Ohio. 

HOFFMAN, formerly Technical 
Director, Merrimac Hat Corp., Amesbury, 
Mass., now Textile Consulting Engi- 
neer located Newburyport, Mass. 

DESROSIERS now Executive 
Vice-President, Joliette Steel, Ltd., Mon- 
treal, Q., Canada. was Managing 
Director, Sorel Steel Foundries, Ltd., Mon- 
treal, Canada. 

WHITTEMORE who recently re- 
tired Chief, Engineering Mechanics 
Section, VI-5, National Bureau Stand- 
ards, Washington, C., now located 
Washington Mechanical Engineer. 

STREETER has returned the 
United States after doing construction 
work for the War Department. now 


resuming his practice Engineer Con- 
sultant Casper, Wyoming. 

THEODORE DONLAN, formerly 
Chemist Charge, Solvents Develop- 
ment Laboratory, Standard Alcohol Co.. 
Elizabeth, now Solvent Specialist, 
Standard Oil Co. New Jersey, New 
York, 

MIESENHELDER now Engi- 
neer Materials and Tests, Indiana State 
Highway Commission, Department Ma- 
terials and Tests, Indianapolis, Ind. 

CHARLES TOWNSEND, formerly 
Plant Superintendent, Wellman 
Cleveland, Ohio, now Chief Industrial 
Engineer, Chance Co., Centralia, 
Mo. 

RUMMEL, formerly Chief Chem- 
ist, Shanghai Power Co., Shanghai, China, 
now Chemical Engineer, Sheppard 
Powell, Baltimore, Md. 

WELCH, now Metallurgist, 
McConway Torley, Pittsburgh, Pa. 
was Metallurgist, The Ohio Steel 
Foundry Co., Springfield, Ohio. 

HOWARD NASON has been pro- 
moted Director Development, Cen- 
tral Research Department, Monsanto 
Chemical Co., Dayton, Ohio. 

ROBERT PARKE has been ap- 
pointed Division Engineer Charge 
Metallurgical Research the Kellex 
Corp. Formerly Director Metallurgical 
Research the Climax Molybdenum Co., 
Mr. Parke will assigned the Research 
Unit the Johns Hopkins University, 
Applied Physics Laboratory, 8621 Georgia 
Ave., Silver Spring, Md., with which the 
Kellex Corp. bas recently become associ- 
ated series special projects for the 
Navy. 

the First Annual Conference and Ex- 
hibit the Instrument Society Amer- 
RICHARD RIMBACH, 
Instruments Magazine, Pittsburgh, Pa., 
was elected Secretary. 

EDGAR BAIN, Vice-President, Re- 
search and Technology, 
Steel Corp., Pittsburgh, Pa., received the 
Albert Sauveur Achievement Award, 
November. Dr. Bain was honored 
recognition metallurgical achievement 
which has stimulated other organized work 
along similar lines such extent that 
marked basic advance has been made 
metallurgical knowledge, specifically his 
work developing new conception the 
heat treatment steel. 

LUNDELL, Chief, Chemistry 
Division, National Bureau Standards, 
Washington, C., was re-elected mem- 
ber the Advisory Board the Analytical 
Edition Industrial and Engineering 
Chemistry for term three years, begin- 
ning January 1947. 

Arkansas State College, Jonesboro, 
about miles northwest Memphis, 
inaugurating course engineering, ac- 
cording CHARLES BONNEY, 
Head the Engineering Department. 
New laboratory equipment being pro- 
cured, and pointed out that most 
the college buildings are relatively re- 
cent construction and there are adequate 
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facilities to handle single men ih perma- 


nent dormitories. 


DR. JOHN JOHNSTON has retired 
Director the Research Laboratories, 
Steel Corp., Kearny, This 
laboratory was established under his diree- 
tion 1928, and addition the large 
number scientists engaged there, many 
more received their training the labora- 
tory and now serve the various operat- 
has served the Geophysical Laboratory, 
Washington; the American Lead, Zine and 
Smelting Co.; U.S. Bureau Mines; and 
was head the Department Chemistry 
Yale. His Kearny DR. 
AUSTIN, Lehigh graduate who 
studied under Dr. Johnson Yale and 
who has been associated with him since 
1928. 

COLONEL LITEHISER recently 
returned from Germany where served 
Assistant Chief Transportation for 
the European Theatre Operations. 
entered the Army 1941 and prior 
going overseas served successively the 
New York Port of Embarkation; Instruc- 
tor the Command and General Staff 
School, Fort Leavenworth, Kans.; Direc- 
tor Troop Movement the Hampton 
Roads Port Embarkation; and Assist- 
ant Commandant, Transportation Corps 
Officer Candidate School New Orleans 
Colonel Litehiser has resumed his pre-war 
job Chief Engineer, Ohio State High- 
way Testing and Research Laboratory 
Columbus, and plans participate 
again A.S.T.M. work. 

CRAPO, Vice-President, Indiana 
Steel and Wire Co., Muncie, Ind., presented 
the Mordica Memorial Lecture 
vanizing Steel the recent annual 
convention the Wire Association held 
the Hotel Statler Buffalo, 

TERRELL, formerly Assistant 
Dean Engineering, now Dean, College 
Engineering; Director, Kentucky Engi- 
neering Experiment Station, University 
Kentucky, Lexington, Ky. 

GARDNER FOULKE, who was Di- 
rector, Analytical Laboratory, Foster 
Snell, Inc., Brooklyn, Y., now Process 
Electrochemist with Hanson-Van Winkle- 
Munning Co., Matawan, 

EDGAR HASTINGS, Chief Engi- 
neer, Richmond, Fredericksburg Poto- 
mae Railroad Co., Richmond, Va., has 
been nominated the 1947 President 
the American Society Civil Engineers. 

Mr. Hastings will take office the so- 
ciety’s annual meeting New York 
January. 


Correction 

One those errors which seem creep 
publications despite every act 
eliminate them occurred the August 
when the address BRYANT 
MATHER, who was moving with the 
from Mount Vernon, Y., showed that 
was going the Waterways Ex- 
periment Station Clinton, Massachu- 
setts. have been Clinton, Mis- 


sissippt. 
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Fieldner Receives 1946 
Nicholls Award 


For his outstanding work 
the field fuel technology, Dr. 
Fieldner, Chief, Fuels 
Service, Bureau Mines, Washing- 
ton, C., and past-president 
recently received the 1946 Perey Nicholls 
Award, joint recognition the part 
the A.I.M.E. Coal Division 
Fuel Section. The presentation 
was made the meeting Philadelphia 
October Dr. Gauger, Director, 
Mineral Industries Experimental Station, 
The Pennsylvania State College, State 
College, Pa., and Chairman 
Committee D-3 Gaseous Fuels. was 
pointed out that the the award 
had always taken friendly 
those associated with him (Dr. Fieldner 
was Dr. Gauger’s first employer) and that 
devoted almost years his work 
man two its important groups, 
Coal and Coke, and D-3 Gaseous Fuels, 
and still the work Committee 
D-5. Some Dr. Fieldner’s outstanding 
achievements were mentioned the pre- 
sentation including development the 
standard for determining ash-softening 
temperature, studies the gas- and coke- 
making properties American coals, his 
studies tunnel ventilation well his 
work the testing gas masks and gas 
adsorbents during World War 


Catalogs and Literature Received 


TECHNICAL Co., 1936 

Fifth Ave., Pittsburgh 19, Pa. folder 
Metallurgical lists the vari- 
ous cloths numerically the left page, 
while the right, small samples each 
are arranged the order their 
quality. Under each sample given the 
size and price the cloth. Abrasive mate- 
rials including description and price are 
listed the lower left-hand page. 
tin 202. 

THe Locomotive Works, 
Baldwin Southwark Division, Philadel- 
phia, Pa. Bulletin 205, four-page folder 
giving specifications and full details the 
company’s Sonntag Model SF-10R Rotat- 
ing Beam Fatigue Testing Machine. The 
machine produces bending 
moment from 10,000 inch-pounds 
round specimens large one inch 
diameter. 


Kopak Co., Rochester 
A new t4-page booklet describing 
photographic recording materials for use 
galvanometer oscillographs, 
instruments. Entitled Recording 
the booklet contains informa- 
tion the physical and photographic 
properties films and papers and proc- 
essing procedures, equipment, and mate- 
rials. and technique for cath- 
ode ray tube photography are discussed 
and table relative speeds films and 
papers provided. brief section de- 
voted the use conventional cameras 
and lens systems for photographing instru- 
ment dials, control boards, 
devices. Write to Industrial Photographic 
Sales Division, Eastman Kodak 343 
State St., Rochester 


NECROLOGY 


Dates death are given where available 


New York, (October 
11, Member 1944. 


Engineer, Public Roads Adminis- 
tration, Federal Works Agency, Washing- 
ton, (October 1946). Member 
since 1938. Mr. Kellermann was active 
committee work being mem- 
ber Committee C-9 Concrete and 
Concrete Aggregates, where served 
the Advisory Committee, and 
tees VII and Methods and Ap- 
paratus for Testing and Admix- 
tures, respectively, and also served 
chairman Subcommittee Curing 
Concrete. represented Committee 
C-9 the Section Compression Test- 
ing Committee Mr. Kellermann 
also was member Committee C-15 
Manufactured Masonry where 
was chairman Subcommittee 
Paving Brick. 


KRAUTER who Re- 
search Penn Worsted Co., 
Philadelphia, Pa., prior serving the 
war Italy, was killed action, Febru- 
ary 14, 1945. was Major and was 
made Lieutenant Colonel the follow- 
ing month. Member since 1939. 


Corp., Pittsburgh, Pa. 
Mr. Rys, long-time member 
the Society, first individual member 
and then representative the mem- 
bership held the name Carnegie Steel 
Co., later Steel Corp. 
Mr. Rys had been intensively interested 
A.S.T.M. work from the date bis 
membership, 1909, and even earlier. 
participated actively the work Com- 
mittees A-1 Steel and A-5 Corrosion 
Iron and Steel and was instrumental 
having many his associates participate 


in the Society's work. An outstanding 
authority his field, was made Chief 
Metallurgist of the combined Carnegie- 
illinois Steel Corp., and later became Con- 
sulting Metallurgist. had been re- 
tirement for only about vear having 
purchased farm Christiana near 
Coatesville, when suffered stroke and 
a recurrence about two weeks later re- 
sulted his death. his 
work and interest Committee 
Steel, he had been elected an Honorary 
Member this group. 

Pew, Vice-President, Sun Oil 
Co., Philadelphia, Pa. (October 22, 
Member since 1923. Mr. Pew, 
committee work, nevertheless exhibited 
genuine interest many phases the 
Society’s activities, notably the field 
ucts going into the petroleum refining 
plant. was long-time officer and 
active member the American Petroleum 
Institute, and just this year had completed 
years continuous service with his 
company. 


Interesting Material British 
Proceedings 


THE recently published Pro- 
ceedings the British Institution Me- 
Engineers, comprising Volume 
152 for the calendar year 1945, have sev- 
eral groups papers covering fields 
work which many A.S.T.M. members 
areactive. There Symposium Some 
Modern Aids the Investigation Ma- 
terials, Mechanisms, and Structures, with 
other papers discussing Inspection 
ciency, The Application Statistical 
Methods the Control Industrial 
Costs, and Sampling Schemes for Qualita- 
tive Inspection. covered the 
Symposium include the 
Resistance Wire Strain Gages, 
Measurement Displacement and Strain 
Capacity Methods, The Measurement 
Strain Components Complicated 
Form Brittle Lacquer Coatings, High- 
Speed Cinematography, Temperature-in- 
dicating Paints and the Study Internal 

There are large number other pa- 
pers and reports the Mech. Pro- 
ceedings. Further information can ob- 
tained writing the Institution, 
Storey’s Gate, St. James’s Park, London, 


S.W.1. 
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Ingersoll Ave. 23rd St. 


CARDS 


this page are announcements leading organizations and individuals their services for testing, 


SOUTHWESTERN LABORATORIES 


Consulting, Analytical Chemists and 
Testing Engineers 
Inspections, Testing and Chemical Work 
Fort Worth, Dallas, Houston, 
Corpus Christi, and 
San Antonio, Texas 


Metallurgists-Chemists-Engineers 
Spectroscopic 
Chemicai and Physical Testing 
Metallurgical Investigations 
Boiler Water Conditioning 
Consultation Service 


9th Rising Sun Ave., Philadelphia 40, Pa. 


STATES 


TESTING CO. 


HOBOKEN, 
Scientific Testing 
Research Analysis 


Consultation and Inspection Service 


THE WAYNE LABORATORIES 


Chemists Bacteriologists 
Consultants 
Technical Service Research for Industry 
Metallurgy, Paints, Bitumens. Oils, Ceramics, Cement 
and Concrete. Inorganic and General 
Physical Testing, Technical Photography, Microscopy, 
Waterworks, Sewage, Waste Disposal 


Main St. Waynesboro, Pa. 
SAM TOUR INC. 


Engineers—Metallurgists—Consultants 
Research—Development—Testing 
Ferrous and Non-Ferrous Metals 
Metal Processing and Finishing 
Precision Casting—Chemical Engineering 
Corrosion and Protection 
Plastics and Powder Metallurgy 


Trinity Place New 6,N. 
THE JAMES HERRON COMPANY 


Est. 
1880 


Engineers, Chemists, Metallurgists 
Consulting, Testing 
Physical, Chemical, Metallographical X-Ray Laboratories 
1360-1364 West Third St., Cleveland, Ohio 


FATIGUE AND VIBRATION 
RESEARCH AND TESTING 
LABORATORY 
SONNTAG SCIENTIFIC 
CORPORATION 
Seneca Place 
Greenwich, Connecticut 


PATZIG TESTING LABORATORIES 


ENGINEERING INSPECTION 
TESTS ANALYSES RESEARCH 
EQUIPMENT APPLIANCES 
MATERIALS PRODUCTS 


Des Moines, lowa 


research, and consulting work. 


CHEMISTS ENGINEERS 
Public Service Testing Laboratories, Inc. 
Chemical, Physical, Biological 
Tests and Analyses 
Certified Marine Chemists Corrosion Experts 


Samplers Research Studies 


381 Fourth Avenue New York 16,N. 


WILLIAMS 
INSPECTION COMPANY 
Timber and Timber Treatment Inspections 
Also 
Complete Chemical and Physical 
Laboratories 
EXECUTIVE OFFICE: Mobile, Alabama 
BRANCH OFFICES: New York, St. Louis, Mo., 
Eugene, Ore. 


T 
FOSTER SNELL, INC. 
Chemists Engineers 
Our chemical, engineering, bacterio- 
logical and medical staff with com- 
pletely equipped laboratories are pre- 
pared render you Every Form 

Chemical Service. 


Ask for Copy 
The Consulting Chemist and Your Business 
306 Washington Street Brooklyn 


METALLURGICAL CHEMICAL CORROSION TEST 
METALS ALLOYS WELDS 


403 NORTH BROAD PHILA. PA. 


DAVID THOMAS, JR. 


Kingsley 4125 Director, Research Engineering 


Established 1891 
SAMUEL SADTLER SON, 


Consulting, Analytical 
and Research Chemists 


13th St. Philadelphia Pa. 


ELECTRICAL TESTING LABORATORIES, INC. 


Field and Laboratory Tests 
Electrical Mechanical Physical 
Chemical 
ANALYSIS 
CERTIFICATION 


East End Avenue 79th St., 
New York 21, 


INSPECTION RESEARCH 


LUCIUS PITKIN, INC. 


ESTABLISHED 1885 


Metallurgical Chemists Consultants 
Assaying 
Corrosion Studies—Research 
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PHILIP TUCKER GIDLEY 


Synthetic Rubber 
Physical and chemical testing, research, 
formulae and product development. 


FAIRHAVEN, MASS. 


LEDOUX COMPANY, INC. 


Chemists, Assayers, Engineers 


Samplers and Weighers 
155 SIXTH AVE. 
NEW YORK, 13, 


Shilstone Testing Laboratory 

NSPECTING AND CONSULTIN 

CARGO SURVEYORS 


New Orleans, La. Houston, Tex. 
Corpus Christi, Tex. 
Inspection all Leading Industrial Centers 


NEW ENGLAND 
SPECTROCHEMICAL 
LABORATORIES 
Chemical Analysis Physical Methods 
West Medway 


Telephone: Medway 


ROBERT HUNT COMPANY 
ENGINEERS 


CHEMICAL, PHYSICAL, X-RAY, 
METALLURGICAL, CEMENT and 
CONCRETE LABORATORIES. 


Massachusetts 


Metallurgists Chemists 
NEW YORK 
LABORATORIES, 


WASHINGTON STREET, NEW YORK 
Consulting and Research Engineers 


Mechanical, and Electrical Tests, 
Inspections all materials. 


The Oldest Commercial Laboratory 
America 

BOOTH, GARRETT BLAIR 
Established 1836 


Analytical and Consulting Chemists 
Samplers and Weighers 


228 South Ninth Street Philadelphia Pa. 


South Florida Test Service 


Testing Research Engineers 
Development and testing materials and 
products. Predetermination durability and 
permanency actual exposure 

tests. 


Box 
Miami Florida 


Established 
1931 
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Spencer Stereosce »pic M ierc »scopes 


provide a complete microscope op- 
tical system for each eye, thereby 
creating vivid 
They are noted for large field... 
brilliant resolution ... great depth 
of focus. Magnifications range from 


There are improvements 
the new 
Hardness Tester offered 
today. Many all 
these improvements are 
lacking 
made recently. 
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6x to 144x. For descriptive litera- 
ture on Spencer Stereoscopic Mi- 


croscopes write to Dept. M-105. 


American Optical 


COMPANY 
Scientific Instrument Division 
Buffalo 15, New York 


Latest Models 


359 CONCORD AVE., NEW YORK 54, 
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Steel Lines Wide 


Photographic reductions such magnitude are required for this unique 
process that microscope used focus the reduced image. 

Minute scales and targets are reproduced stainless steel flat 
spherically curved glass discs. Images measuring microns overall 
may held tolerances micron. Unmatched for speed and ac- 
curacy, this method produces scales and targets for use with either trans- 
mitted reflected light that are durable and precisely defined. This tech- 
nique applicable scales ranging from the simple crosshair eyepiece 
disc complex radar scales and stereoscopic range finder targets. 

B&L optical science originated and applied this process, thereby sclving 
problem long existence the reticules and internal 


BAUSCH LOMB 


Cooperating with Men Science sincé 1853 


- 

landards 
and 


THWING-ALBERT 
ELECTRO-HYDRAULIC 
TENSILE STRENGTH TESTER 
The ONLY 


light 
strength tester com- 
bining the Flexibility 
and Smoothness 
the Hydraulic Drive 
with the Accuracy 
and Sensitivity 
Pendulum Weighing. 


pounds. 
il 
q Write us regarding your 
problem. 


HWING-ALBER 


INSTRUMENT COMPANY 


PULASKI AVE. 
PHILADELPHIA 44, U.S.A. 


PRESSURE 
HYDROMETER JAR 


for Testing Liquefied Petroleum Gases 


Accurately measures the 
specific gravity lique- 
fied petroleum gases such 
as: butane, butadiene, 
etc. Can used any 
liquid, which under atmos- 
pheric pressure would 
evaporate into gaseous 
form. 


ured ‘is held under vapor 
pressure conditions cor- 


responding 
perature the liquid. 


Unit shipped com- 
plete, 
quired. 


Write For Catalog 
No. 30-A 


THE REFINERY SUPPLY CO. 


621 4th St., Tulsa 581 


MODEL 


ELECTRIC FURNACE 
The new MODEL CE A has been designed to 
give superior performance, with ease and 
economy operation, low initial cost. 
will stand hard use and ideal furnace 
for general laboratory pur- 
poses, heat-treating and small 
unit production. 


SPECIFICATIONS 
Temperature Control Any 
temperature from 500° 
2000° can and 
automatically maintained with 
TEMCO variable temperature 
control. 

Pyrometer Indicating type 
calibrated both Fahrenheit 
and Centigrade scales. 
wide, 
414” high, 6” deep. Outside 
12” wide, 1514” high, 1414” 
deep. 
Prices CEA Complete 
For only....$80.00 
For 115V.—A.C.&D.C. 85.00 
For 230 only.... 85.00 
minutes. high temperature alloy, 


completely surrounds heat- 
Can continu- ing chamber assuring the 


ously 2000° most uniform distribution 
Embedded heating elemert heat. 
protected against damage Insulated with highly effi- 
and chemical deterioration, cient, light-weight materials 
core easily replace- cast permanently into fur- 
able. nace body. 
Other sizes available 
See your supply house write for literature 


THERMO ELECTRIC MFG. CO, 473 Locust St., Dubuque, 


MODEL 


PORTABLE 

Weight 195 Ib. 
in. 
Length in. 
Height in. 


FEATURES 
Roller Conveying 


Continuous Loading 
Direct Reading 


CAPACITY 


FLEXURAL CONTROL CONCRETE 
Standard ASTM Third Point Loading 


AMERICAN BEAM TESTER CO. 


Phones: District 5517—RAndolph 9337 
MODEL 


COLLAPSIBLE MOLD 
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HIGH PRESSURE AUTOCLAVES 


boxes, accurately machined; precision boll 
thrust bearings; ground, pol- 

ished and With without heating 


jackets. Other types and sizes order. 


PRESSURE REACTORS 
Constructed Steel other 


capacities—or suit your needs: 


Working pressures 15,000 pounds per 
square inch, and working 
Larger sizes and higher pressures 
built order. 


COMPLETE LINE HIGH 
PRESSURE STAINLESS STEEL 
VALVES AND FITTINGS 


pounds per squore inch. Valve stems and Engineer 


chrome Stainless Steel heat treated with 


greund threads and self sealing packing 
Handles are steel finished black 
Precision construction gives finger 
tip operation. 
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ary 
Write for complete descriptive bulletin 
EERS, INC. 
47, 


GUM CONTENT GASOLINE 


THREE-UNIT ELECTRICALLY HEATED SOLID 
ALUMINUM TEST BATH 


Conforms A.S.T.M. specifications for the alternate ‘‘Solid 
Heating Bath test for existent gum gasoline. This 
Aluminum Block Heating Bath eliminates the difficulties encoun- 
tered when using Ethylene-Glycol the heating medium. 
The three-unit model illustrated constructed cast Aluminum 
metal high thermal conductivity. The heating the metal 
block accomplished the use ring type ele- 
ments operating black heat, and properly spaced the bottom 
the block for equal heat distribution. 


Stainless steel preheating with the air manifold 
solidly embedded the aluminum casting, encased Transite 
asbestos housing with Rockwool insulation, outside 
dimensions 21” long, 12” high, 10” deep. 


uniform heat distribution maintained throughout the entire 
aluminum block and the heat controlled means sensitive 
bi-metal thermoregulator which operates latch type relay. 


neon pilot light the control box indicates operation the 
thermostat. The control box equipped with line switch. 


The three-unit assembly complete with accurately calibrated 
air indicate the prescribed flow 1000 cc. air 
per second each outlet through the preheating coils. 


Preformed Gum Bath, Aluminum Block, 3-unit model, 
complete with Berzelius type beakers, 
air reducing valve and thermometer, for 115 volt cycle 


Each 375.00 


Gum Bath, Aluminum Block, similar 
2047, except single unit model, complete with Flowrator, 
Beaker, and thermometer, for 115 volt cycle A.C. 


Each 150.00 


THE EMIL GREINER CO. 


161 SIXTH AVENUE NEW YORK 13,N. 
BRANCH OFFICES: 112 Broadway, Cambridge, Mass. 


used these companies 
test the resistance their 
products the destructive effect 


Goodrich Company 

Prismo Laboratories 

Sonneborn Sons, Inc. 

United States Rubber Company 

United States Testing Company 

Tennessee Eastman Corporation 

Aridye Corporation 

American Cyanamid Co. 

Chance Vought Aircraft 

Collyer Insulated Wire Co., Inc. 

Congoleum Nairn, Inc. 

Phillips-Petroleum Co. 

Pacific Mills 

Nox Rust Corporation 

National Bureau Standards 
(Chemistry Bldg.) 

National Bureau Standards 
(Textile Bidg.) 

Naval Clothing Depot 

Navy Yard 

Marine Corps 

Naval Hospital 


and hundreds others 


The Weather-Ometer brings weathering conditions right 
into your laboratory. few weeks testing with control- 
able cycles light, water spray, and selected temperature 
and humidity equals years actual outdoor exposure. 
The Weather-Ometer safe operate automatically 
hours day without attention. 


Used all over the world Atlas Weather-Ometers, 
Launder-Ometers, and Fade-Ometers. 


ATLAS DEVICES CO. 
361 WEST SUPERIOR STREET, CHICAGO 10, ILLINOIS 
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pour...or not pour? 


Paraphrasing the immortal words Shakespeare, that the question. And 
spectrochemical provide the time and money-saving answer, proving element 
element—before pouring—that the metal within specifications. 

The Comparator-Densitometer just one group important instruments 
which make complete spectrographic laboratory. However, upon depends 
much the speed and accuracy the spectrographic method. This A.R.L instru- 
ment employs dual projection the sample spectrogram and master plate allowing 
extremely rapid the spectrum lines which determine the various 
elements present sample. Combination this with densitometer, 

for measuring the blackness these lines, makes this instrument far the most 
convenient and rapid operate any 
available. Just the push button pro- 
vides mechanical scanning the spectrum 
line question and projects the reading 
scale the screen the eye 
level. 
This Projection Comparator Densito- 
meter has proved itself hundreds 
practical installations. A.R.L. sales engi- 
neers Detroit, Newark, Pittsburgh, 
Chicago, and Los Angeles are eager dis- 
cuss and demonstrate the line 
instruments and the economies and ad- 
vantages spectrochemical analysis 
production and research 


MICHIGAN AVENU 
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MACBETH 


METER 


Line Direct Reading 
Continuous Indicating 


CHEMICAL 
ANALYSIS 


the Evelyn 
PHOTOELECTRIC COLORIMETER 


For more than ten years this instrument has 
rendered outstanding performance prominent 
domestic and foreign laboratories engaged 
nearly every phase chemical activity. Distin- 
guished almost classic simplicity design, 
this instrument noted for its sturdy and endur- 
ing construction and for its unusual reliability 
and freedom from the mechanical and electrical 
deficiencies which can prove costly the 
chemical laboratory. 


NOBATTERIES USED—The meter can 
for continuous indication—No worry about battery 
failure. 
SIMPLIFIED one adjustment 
necessary operate the meter. Simple operating procedure 
printed the meter plate. 
READING—The large, easily read scale cali- 
brated intervals 1/10 from 14. 
NEW IMPROVED ELECTRODE ASSEMBLY—Designed 
use the new Macbeth five-inch, shielded, high resistance, 
glass electrodes, any standard electrodes the same 
type. Electrodes may replaced individually. 
ELECTRODE SUPPORT—Horizontal metal bar attached 
the meter case, provides adjustment for the electrode 
assembly suitable distance for acid-base titrations. 
vertical rod permits adjustment electrode height. 
COMPACT constructed and housed 
aluminum case—dimensions are: width, 634 inches; depth, 
6%, inches; height, inches. Meter mounting face 45° 
angle facilitate reading. 
line operated, continuous indi- 
cating, glass electrode. Complete with new improved elec- 
trode assembly with 24” terminal leads; integral electrode 
support and two standard buffer solutions and 
For operation from 115 volt, A.C. circuits. $150.00 
£-30232—Ditto. But for operation from 230 volt 50-60 cycle 
METER MACBETH, Only. With integral electrode 
support but without electrode assembly. For operation 


Because the unique combination accuracy, 
speed and simplicity operation which affords, 
the Evelyn Colorimeter used equal advan- 
tage both research and routine control labora- 
tories. detailed discussion the design 
this invaluable analytical tool presented our 
twelve-page Bulletin 460, available request. 


SPOTLIGHT GALVANOMETERS 


measure for the notable from 115 volt 50-60 cycle A.C. $130.00 
Responsible Colorimeter But for operation from 230 volt 50-60 cycle 
used measurements. This sturdy leather case accommodates the meter with 
both null and Bulletin 320 electrodes and support; two buffer solutions and two Pyrex 
$-30242—TUBES, Replacement bridge 12J7, per matched 


UBICON COMPANY 


Electrical Instrument Makers 


SARGENT COMPANY, 155-165 Superior St., Chicago Ill. 
Michigan Division: 1959 East Jefferson, Detroit Michigan 


LABORATORY SUPPLIES 
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ACCURACY 


THERMOMETERS 
HYDROMETERS 


You'll make accurate tests eas- 


ily you use TAG thermometers 
and hydrometers. 


ters are easy toread because 

constructed with wide-bore mer- 

cury tubes, black figures against 

yellow white background, and 

non-fading pigments. ac- 

curate and they stay accurate 

because adequate annealing, 

clean mercury pressure 
filling. 

TAG hydrometers are 
both plain and combined forms, 
with solid metal ballast for quick 
sinking and upright floating. Dou- 
ble gravity scales permit accurate 
observations from any angle. 

There wide line Tag ther- 
mometers and hydrometers for 
every branch industry and re- 
search—-each them backed 
experience gained during more 
than years instrument manu- 
facture. Special adaptations can 


made required. 


Write for TAG Catalog No. 1100D. 


e e a 
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Trade Name Kegistered 


The Fisher Elecdropode opens new fields 
analysis research, industry and education. 


The Fisher Elecdropode, developed Fisher 
engineers, employs the dropping mercury elec- 
trode system for qualitative and quan- 
titative analyses both organic and inorganic 
chemistry and upon principles established 
Heyrovsky. This instrument compact, 
and its manipulation quite simple and easily 
learned. Its applications are numerous and varied. 

Analyses are made with the Elecdropode 
few minutes making the cur- 
rents which result when series potentials (in 
0.050 volt steps) are applied mercury 
drops they fall through the solution being 
analyzed. 

The dropping mercury has been suc- 
cessfully applied such analyses lead citric 
acid; copper, lead and zine commercial zinc; 
copper, nickel and cobalt steels; elements 
the ash plant tissue; traces dyes, col- 
loids, fatty acids and alkaloids—to name only 
few. 

Fisher Elecdropode, with two solution beakers, 
two capillaries, internal batteries, standard cell, 
galvanometer, test solution and complete in- 
structions. Each, $310.00 


FISHER SCIENTIFIC COMPANY 


717 Forbes Street 2109 St., 
Pittsburgh, Pa. St. Louis, Mo. 


EIMER and AMEND 


635 Greenwich Street New York, 


| 
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Here the final “Scott 


Tester Data 


any others you need 


complete your Set 


CALIBRATION 


check calibration the machine, 
weigh the carriage complete with all attachments 
(clamp, pen and weights for range checked). 
Carriage should weigh exactly twice the effective 
capacity (i.e. cap. carriage should weigh 
Ibs.). the IP-2, 250-gram capacity car- 
riage, complete with attachments, should weigh 
591.51 grams—other capacities same propor- 
tion. carriage weight should weigh amcunt 
equal the required capacity divided the sine 


After determining that carriage weight cor- 
rect, see that rims wheels and tracks are 
smooth and free all dirt, rust, etc. Place car- 
riage track midway its run. Adjust pen 
rest horizontal the chart. Then start the 

plane inclining. The line drawn will start vertical 
—indicating combined starting friction and in- 
should move away from the vertical 
within the first two small spaces the chart 
indicate satisfactory calibration, 

does not, proceed follows: 

See that pen point good mechanical 

condition and sliding freely. 

With commercial solvent and soft rag clean 

foreign materials from wheels and track. 

Check tracking wheels. 

Remove wheels and wash ball bearings; re- 

pack per instructions. 


Plain-bearing Wheels: Check condition 
pivots, and indentation axle and point 
frame. 


replacing either type bearing, take care 
not restrict rotation wheel. 

Check track alignment; tracks must 
parallel and same plane. 


The many Scott Testers supply the 
needs testing textiles, rubber, 
wire, paper, etc., ton tensile. 


REQUEST “CATALOG 
DATA BOOK NO. 45” 


SCOTT TESTE 


Request 


MAINTENANCE DATA SHEET NO. 


INC. 


120 Blackstone St., Providence, 


Qa VQ. AA NAN 


SS 


SSAA 
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A.H.T. CO. SPECIFICATION 


KOFLER 
MICRO HOT STAGE 


6886-A. Complete Assembly. 


KOFLER MICRO HOT STAGE (Micro Melting Point 
Apparatus), A.H.T. Co. Specification. heated 
and with thermometers calibrated the stage with which 
they are used. For determining corrected micro 
melting points means microscope with samples 
small single crystal, permitting continuous observation 
changes the sample before, during and after melting. 
See Ludwig Kofler, Mikrochemie, Vol. (1934), 242. 


pound microscope providing magnification and 
objective working distance mm, preferably with metal 


stage 


The vertical rheostat, with rotary drum and dial gradu- 
ated intervals, permits exact reproduction set- 
tings. 


6886-A. Micro Hot Stage, Kofler, as above described, complete out- 
fit as shown in illustration, i.e. Hot Stage A, two calibrated 
thermometers M, cooling block H, Fischer sublimation 
blocks Ja and Jb, baffle D, Kofler-Dernbach vacuum sub- 
limation chamber E, three sublimation dishes K, fork 
lifter L, twenty-four micro slides P, set of eight stable test 


reagents T and vertical rheostat. In case with detailed 
directions for use which include more than one hundred 
references as to procedures and applications For 115 
volts, a.c. or d.c. 221.55 


More detailed description sent upon request. 


ARTHUR THOMAS CO. 


RETAIL—WHOLESALE—EXPORT 
LABORATORY APPARATUS AND REAGENTS 


WEST WASHINGTON SQUARE 
PHILADELPHIA PA. 


Cable Address: BALANCE, Philadelphia 


STANDARD FOR RESEARCH DEVELOPMENT 


THE CARVER 
LABORATORY 
PRESS 


hundreds chemical and metallurgical 
laboratories, 
schools, 
the Carver Laboratory 


This press remarkably compact 
augmented standard accessories which 
permit all kinds tests, from determining 
expressible oil and moisture 
waxes (according A.S.T.M. requirements) 
crushing tests requiring 20,000 Ib. 
pressure. Each accessory provides the prac- 
tical advantage hydraulic press made 
order for definite press and 
various the accessories 
PROMPT Write for de- 


scriptive catalog uses. 


CARVER 


HYDRAULIC EQUIPMENT 
347B HUDSON ST., NEW YORK 
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Are You Fully Informed the Latest Progress 
Proof-Stress Technique? 


recommend careful study the following publications: 
Beaumont, Mechanical Testing Metallic Materials; Pitman Publ. Corp., New York; 


Beaumont, Testing Small and Large Specimens, Developments Extensometer Application; 
Production, Jan. 1946; reprint available free from undersigned. 


the progress made Mr. Beaumont due the excellent design and construction the 
Lindley Dial Type Extensometer, having the following characteristics: 


dial division in. extension testpiece. 
Range instrument: 0.1 in. testbar. 
Rate 
Fixed gage length: inches. 
Suitable for: 

Round sections: .625 in. diameter. 

Flat sections: .750 in. width. 
The Lindley extensom- 
eter always static 
balance about the axis 
the testpiece, eliminating 
errors weight in- 
strument 
specimen (particularly 
thin sheet metals and 
wires). Minute distor- 
tions inevitably set 
extensometer while grip- 
ping not affect the 
dial reading. Simple 
use, easy and quick 
attachment. Two inch 
gage length positively 
located. Dial can ad- 
justed most conveni- 
ent position for observa- 
tion. 
Excellent precision work- 
manship. 


There are two models: Standard type No. above; with optional accessories for use wires, 
electrical vibrator, adaptors for small bars .252 and .179 in. diameters in. and in. gage 
lengths, for small flats .18 .25 in. cross section with in. overall length, also for .125 in. cross 
section with in. overall gage lengths in. and in. 


Large Capacity Model No. II: rounds (tubes, in. diam.; model, with cer- 
tain accessories, can applied proof-stress determinations compression, bars .505 in. diam., 
9; ‘ 

in. gage length. 


The Lindley extensometer equipment produced excellent workmanship Great Britain’s foremost experts high- 


precision measurements and available within reasonable time fair prices. More than 600 Lindley extensometers 
are now use. Write for descriptive leaflet. 


Sole Agent for U.S.A. and Camada: 


HERMAN HOLZ 


Testing Engineer 
Specializing the World’s Finest Metal Testing Equipment since 1916 


116 West Street New York 
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WHATMAN 
FILTER PAPER 


Barium Sulfate 


Chemists analyzing such diverse 
materials petroleum products, 
iron and steel, cement, chemicals 
mention only few must filter 
Barium Sulfate. 


For this precipitate WHATMAN 
Filter Paper No. great 
favorite. will retain prop- 
washing well, strong enough 
that need not coddled and 
burns easily leaving minimum 
ash. 


wonder chemists all lines 
industry acclaim it. No. 
one many grades WHATMAN 
each adapted particular pur- 
pose, one available from all 
dealers laboratory 
Standardize your laboratory 
WHATMAN and free filter 


paper worries. 


Samples cheerfully supplied. 


Reeve Angel Co., Ine. 
Duane Street, New York 
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The New line-operated 


BECKMAN MODEL 
PORTABLE METER 


This new instrument advance- 
ments circuit design insure the same accu- 
racy, simplicity and dependability that distinguish 
other Beckman equipment. operates di- 
rectly from standard 115-volt, 50-60 cycle 
lines and utilizes standard Beckman electrodes. 


For rapid work, accuracies 0.1 unit are 
easily obtained or, with careful attention tech- 
nique, determinations can made 0.02 pH. 
built-in temperature compensator covers the 


410 mv. and range switch permits direct read- 

one electrical adjustment are used s’andardize 


the instrument. 


9681 BECKMAN METER. Com- 
plete with electrodes, buffer, solution, 5-ft. 
cord and plug. For 100-130 volts, 50-60 cycles 


WILL CORPORATION 


APPARATUS AND CHEMICALS 


NEW YORK, 
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ANOTHER BIG YEAR 
for “LANCASTER” PRECISION 


1946 closes one more year which provided the unfailing precision per- 
formance which industry has come expect this modern, scientific batch mixer more 
than diversified mixing processes. 


1947, too, Mixers will continue live highest expectations. These 
mixers promote production batches true after they 
combine counter-current mixing with balanced mixing mulling action. Mixing time 
minimized...batches are developed with dependable uniformity over broad range con- 
sistencies...dry damp slurry. 


Mixers charge fast...mix fast...discharge 
fast...clean quickly. Available unit sizes and models. 
Write today for recommendations 


shows how material 
conveyed clockwise rotation mix- 
ing pan and deflected stationary 
sidewall plow into the path counter- 
clockwise rotating plows and muller 
mullers established off-center pan 
diameter. 
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Machines for the metallurgical laboratory 


Buehler has been appointed general agents for the U.S.A. 
and Canada for the line Amsler testing machines which have 
world wide reputation for utmost accuracy and precision coupled 
with rugged dependability. Amsler makes complete line stand- 
ard testing machines and special devices for non-standard tests, for 
all metals and alloys, building materials, timber, leather, 
rubber, fibres, porcelain and electrical insulators, plastics, cables, 
ropes and chains, ete., for tests under varying stresses, both static 
and dynamic, which these materials have withstand practice. 

The majority Amsler testing machines are the universal 
tension and compression type, constructed mainly the hydraulic 
principle. Amsler was first develop the basic principle the 
hydraulic press for the purpose testing materials measuring 
the load basis the hydraulic pressure, and was the first 
produce hydraulic cylinders and rams, operating without packing 


materials which would liable set variable friction. 


Amsler dynamic testers include the hydraulic Pulsator which 
produces, conjunction with certain testing machines, 
rapid fatigue stresses high magnitude, tension, compression, 
bending, may desired. The amplitude, measured the 


test-piece itself, follows exactly the sine curve. 


LINE PHYSICAL TESTING APPARATUS 


ABRASION TESTERS IMPACT TESTERS 
CALIBRATORS 
TESTERS 
TENSION INDICATORS 
TORSION TESTERS 
EXTENSOMETERS TAL TENSILE TESTERS 
GAUGE TESTERS ALL SIZES 
HARDNESS TESTERS VOLUME METERS 
ADOLPH BUEHLER METALLURGICAL 
LABORATORY APPARATUS 


COLORIMETERS MICROSCOPES 
COMPARATORS pH METERS 


DILATOMETERS PYROMETERS 


MEASURING 
MICROSCOPES 
METALLOGRAPHS 


TITRATORS 
WIDE FIELD 
MICROSCOPES 
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PRECISION GAS ANALYSIS 


with 


Luxe Build-Up Model 


Gas Analysis Apporatus Equipped 
with Ball and Socket 


BURRELL BALL AND SOCKET JOINTS ELIMINATE RUBBER 
TUBING AND PROVIDE TIGHT FLEXIBLE CONNECTIONS 


design gas analysis apparatus 
specifies rubber tubing connections between the 
various glass parts. While suitable for most purposes, 
the rubber joint has disadvantages which 
overcome only through the use solidly sealed 
assemblies without joints, through the use 
flexible type ground joint such the ball and 
socket. The straight taper joint has not been popular 
because its rigidity and consequent likelihood 
easy breakage. 

The ball and socket joint offers simple means 
eliminating rubber connections and recommended 
for consideration where: 


—the gas sample should kept out contact 
with rubber when substantial portions heavy 
hydrocarbons are present. 


—the small amounts gas trapped times be- 


tween the butted ends the glass connections 
may significance. 


—convenience only the deciding factor. 


Burrell will furnish ball and socket joints any 
Build-Up gas analysis assembly ordered. 
this, any other special application, consult the 
Burrell Engineering Department. BURRELL TECH- 
NICAL SuPPLY Co., 1936-42 Fifth Ave., Pittsburgh 
Pennsylvania. 


JOINT 


Sub-Zero Plastics tests 
JOHNS HOPKINS University 
Research Laboratories 
PLASTIVERSAL 
The Laminated Plastics Test Project operated Johns Hopkins University, 
Baltimore, Maryland, has conducted over 5000 tension, compression, and 
flexure tests temperatures ranging from 100° 200° with 
the Olsen Plastiversal Testing Machine Illustrated here. 
This project, sponsored Electrical Manufacturers Association, 
under the direction Dr. Ralph Witt, who devised the special low 
temperature testing techniques shown. 
The Olsen Plastiversal Testing Machine equipped with Olsen Elec- 
tronic High Magnification Recorder which produces, chart form, accu- 
rate stress-strain diagram each test made. The specimen placed the 
tension, compression, flexure clamps, with extensometer attached all 
the temperature controlled cabinet. The machine put operation and 
every step the physical change the 
specimen during the test transmitted elec- 
tronically and recorded letter size 
chart for permanent record and subsequent 
study. 
The high accuracy, ease operation, 
and dependability this equipment 
invaluable aid the comparison, standardi- 
zation, control, and development plastic 
materials. 
The Olsen Plastiversal has been designed 


especially meet the needs the Plastics 
fected testing instruments for both labora- 
tory and production use. will pleased 


send complete details Olsen Plastics 
Testing Equipment Write today for Bulle- 
No. 23. 
Testing Balancing Machines 


OLSEN TESTING MACHINE CO. 


550 North Twelfth Street, Philadelphia 23, Pa. 
Representatives 
Pacific Scientific Co., Los Angeles, San Francisco, 


Mine Smelter Supply Co., Denver, Colo. 
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Interior low temperature 
cabinet showing sample 
racks and tension grips with 
extensometer attached. 


(A) 


The cabinet front with 
the electrically heated 
gloves attached. 
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